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10 BACKGROUND OFTHE INVENTION ^ ^ ^ 



15 



1. Field of the Invention ^ S 

This invention deals with medicine and the diagnosis and treatment of certain typd^f 
blood vessel diseases and a variety of disorders which all have been discovered to have in 
common a condition called "Vasoq)asm" or "Narrowing of the Blood Vessels." 



n. Description of thc^ Prior Art 

The most relevant prior art appears to be: 

1. Roger P. Woods^ Marco lacoboni, M.D., Ph.D., and John C. Mazjjiotta, M.D., Ph.D.; 
20 Brief Report: Bilateral Spreadmg Cerebral Hypoperfiision during Spontaneous Migraine 

Headache. N Engl J Med 1994; S31; 1689-92. 

2. M. Hennerici, M.D., W. Rautenberg, M.D., G. Sitzer, M.D., and A. Schwartz, M.D.; 
Transcranial Doppler Ultrasound for the Assessment of Intracranial Arterial Flow 

25 Velocity—Part 1, Examination Technique and Normal Values; Surg Neurol 1987; 27; 
439-48. 

3. U.S. Pat. No. 5,309,923 to Leuchter and Cook, U.S. Pat. No. 5,3(^7,807 to Sosa et al, 
U.S. Pat. No. 5,287,859 to Erwm describe "qEEG" devices and techniques useM with 

30 the invention. 
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4. U.S. Pat. No. 5,163,444 to Braverman discusses the P300 brain waves mentioned 
below. 



in. Problems Presented by Prior Art 

Prior treatment regimens have generally focused on the acute disease while the present 
invention embodies the discovery that the vasospasms and vascularnarrowings are 
commonly chronic in nature. Further, past dosages have often been excessive and such 
over-dosages are found by applicant's investigations to actually be hg^rmfiil in patients at 
some stages, because such dosages can themselves subtlety promote vasospasms. 



I. General Statement of the Invention 

It is an object of this invention to treat vascular spasm as identified primarily fi-om 
ultrasound, but which may be suspected on the clinical grounds, with the use of 
vasodilators in a progressive step-wise &shion, preferably titrated against continuing 
testing. The introduction usage of the medications and tapering of the medications must 
be done in a specific fashion in order to result in a clinical in]g)rovemei^t of the patient in 
a variety of conditions wiiich aU have in common the presence of vascular spasm Certain 
of these conditions have not previously been identified as having yascular spasm as a 
corr^onent of then disorder^ and these conditions have been identified in apphcanf s 
clinical practice and thus will be named fiuther under the section that (jeals with claims. It 
has been recognized that patients with vascular spasm have a typical clinical presentation 
of synq)toms, and that these synq)toms follow a progression m substantially direct 
correlation to the vascular spasm identified on Transcranial Doppler (tCD), a technique 
usmg uhrasoimd imaging of the brain for evaluation of vascular size^ It is fiuther 
recognized clinically that vascular dilation medications may have paradoxical responses 
depending upon dose. In essence, there is a therapeutic window, a dose which is the 
proper dose for treatment of the condition vMch changes over time. Initially under 
dosing the patient will result in no change of their syn:5)toms, as weljl as overdosing the 
patient will result in the exact same synq)toms as under dosing the patient or giving the 
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patient no medication at all. Thus vascular dilation medications tend to have a 
paradoxical response with overdose. The proper dosage for a patient is based upon 
clinical response in association with objective data as may be identified fi"om 
Transcranial Doppler ultrasound as well as other imaging modalities. 

Essentially the preferred methodology is to obtain an image or measurement of the 
intracranial blood vessels in the diseased conditions to be noted xmder claims, and then 
introduce low dose vasodilation medications. Repeat ultrasounds or ol|ier imaging 
modaUties are used to titrate the patient's medical response. As vascular dilatation occurs, 
medications hen become altered in a stepwise tapering fashion, using jiltrasound or other 
imaging modaUties to identify the redevelopment of vasospasm and the appropriate 
dosage of medication. It is recognized that patients' metaboUsm m^y vary across the 
course of the time that they are on these medications, and it is fiirther recognized that 
patients' clinical synq)toms may not be a usefiil guide to their response to medication. 
Accordingly, repeat evaluations with the use of imaging modaUties are used to assess 
pharmacological response. 

The invention comprises a method of treating a patient presenting^ with syn5)toms 
suggestive of a stroke or multiple sclerosis (MS) and/or reporting traxuna to the neck 
and/or head e.g. whiplash or concussion fi"om a faU or any other disea^se discovered to be 
aUeviatable by relaxation of smooth muscle or to comprise vasospasm, preferably 
intracranial vasospasm as a syn:q)tom; con^rising in combination: 

a) testing by determining rate of blood flow, preferably intercraniaUy or in the arteries of 
the neck and or upper back, and/or determining relative diameter of tljiose vessels e.g. by 
magnetic resonance imaging (NMRI) and/or determining evoked potential; 

b) treating the patient with an effective dosage of a vasodilator, preferably nitroglycerin 
administered by patch, preferably at a rate less than about 0.8 mg/hr; 



c) re-determining said rate or diameter or potential (coUectively "bloj)d flow") after said 
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treatment, to evaluate recurrence of vasospasm; 



d) adjusting the dosage in response to the results of the re-determining; 

5 v^diereby symptoms comprising headache, burning sensation or pain m the head dizziness, 
or famting, etc., or other symptoms of the disease treated, are alleviated. 

Disease: 

The technique and associated conq)ositions are valuable in the treatmpt of any condition 
10 m vdiich vasospasms, preferably cerebral vasospasms are detected as a con:q)onent, 
mcluding without hmitation, those conditions hsted under Util^ of the Invention. 

Q Syn5)toms: 



The common symptom to all these conditions is the vasospasm, particularly cerebral 



15 vasospasm. 



Testing: 

Transcranial Doppler is the most preferred test, both for diagnosis anji also for titrating 
dosage of the vasodilators preferred for treatment. Other tests will preferably be used as 
20 discussed under Methodology. Generally intracranial blood velocities p-eater than 0.6 
P meters/ second, are indicative of vasospasm. Generalized cerebral vasospasm is identified 

by TCD Mean Flow Velocities (MFV) of greater than 0. 1, more prefepbly than 0.3 and 
particularly greater than 0.4 meters/second in intracranial vessels (about 0.07, 0.2 and 0,4 
meters/second, re^ectively, for vertebrobaalar system) and prolonged diastoUc flow 
25 corq)onent m which continued elevation of diastolic flow beyond end diastohc velocity 
occurs throughout substantially the entire course of diastole. This prolonged diastole is 
the most preferred mdicator of vasospasm. Other presently available tests which are 
valuable for vasospasm detection and dosage titration comprise SPEOT nuclear medicme 
testmg, angiograms, EEG, qEEG, P300, and other neuropsycological, psychological and 
30 electrophysiological tests which can monitor mental in^airment due to vasospasm 
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Vasodilator: 

Nitroglycerine is the most preferred vasodilator for the treatment of tjie invention, both 
because of its ready availability in a variety of forms; pill, patch, ointment, cream, spray, 
inhaler, etc., and because its pharmacology is so well known. The tijany Nitroglycerine 
5 equivalents and substitutes, such as p.o. clonidine, Dynacirc (isradipine), hydrazine, or 
long acting nifedipine and others known to the art, can be ui^ed to replace or to 
supplement Nitroglycerine. For patients exhibiting Nitroglycerine intolerance, a 
combination of Nitroglycerine (spray or patch) with Nifedipine is particularly preferred. 

Alpha blockers have bem tried. Hytrin (Terazosin) has not been found to be eflFective. 
Catapress (Clonidine) has been extremely effective. Minipress (I^azosin) has been 
significantly eflFective and fi-equently better tolerated in the long run than Clonidine, 
although in Applicant's patients, it seems to treat the problem succepfiilly enough to 
prevent the symptoms, but not enough to allow complete resolution of the vasospasm. 
Cardura (Doxazosin) has been a relatively mild medication. Aldomejt (Methyldopa) has 
been usefid in some patients. Reserpine has been an extremely eflFective medication. In 
the short term, it is helpftd due to the para^ii5)athomimetic eflFect, vfhich tends to 
decrease the activity of the Sunq)athetic nervous system. Later, its direct sympatholytic 
action is very eflFective. Frequently, a dose needs to be adjusted downward approximately 
6-10 weeks after institution of therapy. It has even been usefiil in treatmg migraine 
induced depression due to chronic vasoq)asm with or without headache in those patients 
wiio could not tolerate other vasodilators. Clonidine has also been usefiil in these 
depressed patients who could not respond to other vasodilatmg medications. 

25 ACE inhibitors are eflFective. With use of ACE inhibitors and concomitant administration 
of low dose Nitroglycerin, 1/1 0th inch once a day to several times ^ day, most patients 
may be eventually weaned fi-om the use of oral medications, although Applicant does 
tend to maintain them on low dose Nitroglycerin in perpetuity. Other Angiotensin 
Converting Enzyme Inhibitors, including Capoten (Captopril), Altace (Ramipril), 

30 Lotensin (Benazepril), MonoprU (FosmoprilX Prinivil (Lisinopril), V^sotech (Enalapril), 
and an ACE inhibitor have also been tried. AppUcant suspects that ACE inhibitors work 



10 



15 
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the best due to their activity on the Nitric Oxide pathway. They are most eflFective at 
reversing the vasospasm when used in conjunction v^th loy dose nitrates. 



i 



Calcium channel blockers are eflFective. The most effective has been Dynacirc 
5 (Isradapine). Much less eflFective have been, in descending or^er of eflFectiveness, 
Nifedipine, Nimodopine, Plendil (Felodipine), Macor (Diltiazem), Cardene 
(Nicardipme) and, Norvasc (Amlodopine) and finally. Verapamil. 

Other agents that deserve special mention include Toradol DM in doses of 90-120mg. In 
10 lower doses, this is not so eflFective. Unfortunately, due to the ney FDA guidelines, 
^plicant no longer uses this medication m these doses. Hydralazine is eflFective, but 
tends to cause significant blood pressure changes in these patients. Ii|terestingly though. 
Hydralazine tends to inq)rove the morphology of the diastoUc flow component 
dramatically, which in view of Hydralazine's eflFect on arterioles, bolsjters the perspective 
15 that the diastolic phase of the Transcranial Doppler is a good indicator of downstream 
runoflF 

Psychiatric agents firequently have vasoactive eflFects. Prppc, and other non- 



vasoconstricting medications are helpfiil. 

W 20 

Q As exanq)les of the many drugs available; Clonidine has been extremely eflFective. Hytrin 

(Terazosin), Ismelin (Guanethidine), Minipress (Prazosin), have been all tried, with less 
successfiil resuhs. Cardura (Doxazosin) is still being tried, but initial i^esults are just now 
coming available. Dibenzyline (Phenoxybenzamine) beta blockers, Inderal (Propranolol), 
25 Tenormin (Atenolol), Normodyne (Labetolol), Lopressor (Metop^olol) Imitrex 

(Sumatriptan), IM Toradol (Ketoralac) Channel Blocker, and an ACE inhibitor along 
v^th low dose Nitroglycerine and a Clonidine patch, as well as magnejsiiun, Brethine, etc. 

Accupril (Quinapril), Altace (Ramipril), Capoten(Captopril), Lotensin (Benazepril), 
30 Monopril (Fosinopril), Prinivil (Lisinopril), Zestril (Lisinopril timedj released), Univasc 
(Moexipril), Vasotec (Elalapril), Cozaar (Losartan). Accupril (Quinapril) has Inderal 
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(Propranolol), Tenormin (Atenolol), Normodyne (Labetolol), Lopressor (Metoprolol) 
Angiotensin Converting Enzyme Inhibitors (ACE) inhibitors have |)een tried including 
Accupril (Qumapril), Altace (Ramipril), Capoten(CaptoprilX Lx)tensin (Benazepril), 
Monopril (Fosinopril), Prinivil (Lisinopril), Zestril (Lisinopril timed released), Univasc 
5 (Moexipril), Vasotec (Elalapril), Cozaar (Losartan). Accupril (Quinapril) has consistently 
been the most effective, p.o. clonidine, Dynacirc (isradipine), hydrazine, Adalat 
(Nifedipine) in standard doses and timed release dosages has been helpfiil but as a second 
line drug. Careen (Nicardipine), Nimotop (Nimodopine), Cardizem (IjHltiazem), Norvasc 
(AmlodipineMellaril (Thioridizine) has not been effective. Thorazine Chlorpromazine) 
10 has been moderately effective. Navane (Thiothixene) has been ejxtremely effective. 

All of the effective medications have the common characteristic of causing smooth 
Q muscle relaxation and reduce pulmonary capillary wedge pressure in most cases, which 

^tt en^irically defines a class of usefiil medications wdiich also includes many other 

¥^ 

^ 15 medications, some of vMdi are setforth in Appendix A, filed \yith this application. 
J Dosage: 

3 It is an important feature of the invention that the vasodilator dosage is substantially 

U lower than dosage usually prescribed for treatment of coronary disease, preferably about 

20 1 to 40%, more preferably 5 to 30, and most preferably 10 to 25% of spch conventional 
p dosage. Based on a 70 kilogram patient, on a Nitroglycerine-equivalent basis, about 0.001 

to 5000, more preferably about 0.01 to 1000 and most preferably 0.0^ to 20 milligrams 
per day of vasodilator will be optimal in most cases. Still lower rates will be enq)loyed on 
pediatric, and lower body weight adult, patients. Stated differently, ^om about 10 
25 minutes to 20 hours or even more per day of appUcation of a commercial Nitroglycerine 
patch can be administered during initial treatment. Further, this dosage will be optimized 
by reducing or increasing the dosage in response to contmuing test results, particularly 
TCD and qEEG, showing reduction in firequency and/or severity^of the patient's 
vasospasms. In most cases, just suflBcient vasodilator will be administered to achieve 
30 optimum reduction in vasospasms (preferably measured as optimal TCD Mean Flow 
Velocity (MFV) at the respective stage of treatment. It will be recognized that these 
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dosages are mainly fer lower than the vasodilator dosages commonly employed to treat 
cardiac disease and this is because the treatment of vasospasm needs ^uch lower dosage, 
and that vasospasm may even be induced by the vascular reaction to high dosages of 
vasodilator. Without being bound to any theory, it appears that the number of receptors 
increases during treatment, so that some patients are able to tolerate only lower dosages 
as treatment continues. Thus, the "titration" of dosage from time to t^e on the basis of 
test results is stressed in the present application. 

Duration: 

Because of the discovery that the vasospasms are not merely aculje, but are chronic, 
treatment duration will be prolonged in most cases, extendmg over months and even 
years in some cases. Typically treatments will extend over about 5 to 250 weeks, more 
preferably 8 to 100, and most preferably 12 to 60 weeks, though treatment duration will 
be controlled by the patient's response as indicated by th^ continuing testing. 

Titration: 

Frequent testing, as much as even several TCDs in a single day during initial treatment, 
will be used to titrate dosage so as to avoid overdose (which can itself trigger 
vasospasms) as the patient's ^ondition improves. 

Dehvery Systems: 

The average dosage on a typical patient will be in the range of rough^ one milUgram per 
day. It is desirable to have delivery systems, sprays, ointments, creams, inhalers, and 
preferably patches of reduced delivery as conq)ared to the convec^tional systems now 
available commercially. Such reduced delivery systems are particularly desirable for 
patients who tend to be too noncon^liant, e.g. mentally in:q)aired^ to follow reliably a 
treatment regimen of intermittently applying and removing conventional patches to 
reduce dosage. Such vasodilator delivery systems will preferably be marked (or packed) 
with the appropriate DRG and/or ICD 9th. codes and/or mstructions for titrating and 
tapering their use, to &cilitate their proper application. 
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1. Utility of the Invention 



This technique is usefiil in treating a variety of conditions including closed head injxuy 
with vasospasm, attention deficit disorder with vasospasm, migraine with inter-ictal 
5 evidence of vasospasm, syncope or blackout spells of unknown aetiology with evidence 
of vasospasm, seizure with evidence of vasospasm, and dementia with evidence of 
vasospasm, and post-concussion syndrome with evidence of vasospasm, migraine, post- 
concussion syndrome, syn5)athetic vasospasm associated with breast implants, and 
cerebral vasospasm. The invention embodies the discovery that su<j;h vasospasms are a 
10 componOTt syn^tom of many whiplash injuries. 

While less studied at present, the invention can be used to diagnose^pd treat the 
Q following other diseases vMoh have now been found to fi-equently involve vasospasms: 

^ neurocognative disorders such as, dyslexia, memory disturbances, depression, psychosis, 

^ 15 reflex sympathetic dystrophy, mood disorders and sensory motor disorders; transient 
ischemic attack (TIA), pseudoseizure, hemibaUsm, and stroke; tremor, Parkinson's 
disease, torticoUis, electrical shock trauma, as well as any other disease in which 
vasospasm can be detected as a conq)onent of ^mfq)toms. Even case^ of Benign Prostate 
Hypertrophy (BPH) can be treated with the vasodilators of the invention to relax the 
20 smooth muscle of the sphincter (where the vasodilator relaxes the ipuscle even where 
vasospasm is not a syrtptom) allowing better emptying of the bladder. Fiuther clinical 
testing has also established the usefiilness in some cases, of additional diseases which 
have now been found unexpectedly to involve a substantial degree of vasospasm, 
corq)rismg; vertigo, autism, depression, psychosis, transient global ^mnesia, memory 
25 disabiUties, balance disabflities, Tourette's Syndrome, Tinnnitis, Miiltiple Sclerosis and 
Multiple Sclerosisrlike syndrome, hyperactivity and Attention Defi^c^it Disorder, deficits 
resulting fi-om strokes of various causes, migraine, seizures, balance disorders, 
concussion, post-concussion syndrome sometimes including ten^orall^ mandible joint pain 
(TMJ) or facial pain, cerebral ischemia and other vascular components discovered to be 
30 associated syn5)toms m some cases of p^chiatric disorders such a^ chronic depression 
and some psychosis, as well as vascular dysfimction fi^om any cause such as kidney 
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disease and peripheral vascxilar disease e.g. from diabetes, cholesterol, infection or other 
cause. A basic factor is that neurological diseases are really symptom diagnoses for the 
most part. Thus depression is the diagnosis for a specific type of behavioral abnormaUty, 
not the underlying pathological or anatomical diagnosis. This is als|) true for stroke, 
multiple sclerosis, vertigo, balance disorders, and many other diseases may be directly 
caused by ischemia, or have a conq)onent of their problem caused ^y ischemia, or have 
associated problems caused by vasospasm arising from then associated problems. 



BRIEF DESCRIPTION OP THE DRAWINGS 



FIG. 1 is a Transcranial Doppler (TCD) of MCA immediately p^or to treatment by 
Nitroglycerine spray. 

FIG. 2 is a TCD of MCA post Nitroglycerine spray obtaine^ during continuous 
monitoring. 

FIG. 3 is a related raw EEG scan. 

FIG. 4 is a brainmap showmg a spatial distribution of alpha frequency mu rhythm. 
FIG. 5 is a brainmap diowing a ^atial distribution of beta frequency mu rhythm. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



EXAMPLES 
Whiplash, MS, Migraine 



A clinical review and correlation among 38 whiplai^ patients, 19 patipts with MS-like 
syndrome, one with MS associated with breast itt5)lants, as well as 5 migraine patients is 
presented. All patients have similar chnical con^laints^ EEG abnorm^Uties, and cerebral 
vasospasm identified on Transcranial Doppler testing. All have similar clinical responses 
to medication that resulted in clinical improvement paralleling tlye course of clinical 
resolution of the cerebral vasospasm. 

Methodology: 
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All patients are evaluated with a con^lete history, physical exam, and neurological exam 
by a Board Certified Neurologist. All patients have blood work consi^ing of a CBC with 
differential count and platelets as well as an SMA-30 obtained. All whiplash related 
patients underwent a CT or MRJ of the brain, EEG and qEEG, B-mc|de and spectral 
5 analysis ultrasound of the subclavian, carotid, and vertebral circulation, and Transcranial 
Doppler (TCD) examination of the intracranial circulation. In some sjituations, repetitive 
Transcranial Doppler examinations are performed on the same patient in the same day. 
Initially, these tests are performed by maintaining the probe on the pati^pit's head through 
the course of several hours, but later the technique involves usmg the same probe, patient 
10 position, technician, depth, and cranial window wdth serial but interrupted exams across 
the course of the day. In all cases, the highest spectral fi*equencies are recorded, as well as 
repeat exams at the same depth and window as the baseline pre-me^dication windows 
were obtained. Immediately prior to initial TCD exams, a neurological exam is carried 

out. At the time of initiation of treatment for the cerebral vasospasm, at which time 

■ '1 

15 vasoactive medications are administered after the baseline TCD and neuro exam are 
Ifj obtained, repeat TCD exams are carried out and when medication effects on the 

^ mtracranial circulation were identified, repeat neurological exams are obtained. In 5 

patients, P300 are obtained prior to initiation of treatment and, again, several months 
later. The same methodology is used in those patients referred for evaluation of possible 
20 MS-like syndrome as recognized in the recent global settlement. Witjh these patients, 
trq)le evoked potentials, EEG and qEEG, and a vascular evaluation as outlined above is 
carried out in all patients, and in 1 1 who decided to attempt treatnjent with vasoactive 
drugs, the methodology outlined above for initiation of as hi the MVA-related post- 
concussion syndrome are used. 10 of the 19 MS-like syndrome pati^ts additionally had 
25 brain MB! tests performed. In 3 of the MS-Uke syndrome patients, P300 tests are 

obtained and serial studies after 1-2 months of treatment in all 3 wer(^ also obtamed. The 
same methodology are also used with respect to the patients with a history of migrame, 
ahhough only two of these had MBJ or head CT exams performed at ti^e of initiation of 
treatment. All 5 had carried a diagnosis of migraine headache for at least 10 years prior to 
30 evaluation. 
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All patients noted that these syn^toms are intermittent in occurrence, and at times some 
syrq)toms would coexist with other synq)toms5 and at other times thesje symptoms would 
be dissociated each from the other. All noted that the syn^toms could be aggravated by 
stress. All patients had tried over the counter and prescription anti-inflammatories and 
5 muscle relaxants prior to and during the initial stages of evaluation without significant 
rehef. All had been tried on Fioricet or Fiorinal, Midrm (isometh^tene mucate), and 
aspirin. 22 of the 38 patients had also been tried on calcium channel blockers, beta 
blockers, Imitrex (sumatriptan succinate), and p.o. Toradol (ketorola<^ tromethamine). 21 
of the 38 used narcotics for pain control. Neurological exam on these patients are 
10 remarkable, during exacerbation, for lower extremity hyperreflexia, abnormal tandem 
gait, and abnormal Rhomberg exam. All patients* examinations could be aggravated by 
inducing psychological stress in the patients or performing actions th^t increased their 
pain, as would occur by doing activities that would aggravate their neck discomfort. All 
patients had normal MRJ or CT examination of the brain. EEG and qEEG exams are 
# 15 performed on each of these patients, with the following findings. All patients had a low 
iji voltage 5-20 microvolt polymorphic delta and theta pattem identifie^d in the frontal and 

^ tenq)oral areas. Those who corq)lained of ataxia and balance disturbance had the same 

^ abnormaUties identified in the occipital lobe. All had a superimpose|d mu rhythm in the 

frontal and ten:q)oral areas better identified on qEEG than on bipolar montages as this 
20 rhythm appeared as a subharmonic superimposed over the posterior occipital alpha 
O rhythm on the bipolar montage. The qEEG, a 16 chaimel average referential montage, 

Mr 

allowed in^roved definition of wave form analysis and spatial distributions and 
confirmed the underlying EEG evaluations. TCD exams in all patients showed evidence 
of generalized cerebral vasospasm as identified by Mean Flow yelocities (MFV) of 

25 greater than 0. 1, more preferably 0.2 and most preferably 0.4 meters/second in 

mtracranial vessels (about 0.06, preferably 0.2 and most preferably 0.^ meters/second for 
vertebrobasilar system) and prolonged diastoUc flow component in vMch continued 
elevation of diastoHc flow beyond end diastoUc velocity occurs throughout the entire 
course of diastole. In all cases, the EEG and qEEG abnormaUties mirrored the 

30 distribution of vascular abnormaUties identified on Transcrai^al Doppler. 
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Results: 

38 patients referred with post-concussion syndrome after whiplasji due to fall, motor 
vehicle accident (MVA), or beating are evaluated. On initial evaluation, their clinical 
complaints included intermittent headache, photophobia, visual blurring or transient 
scotomas, hyperacusis, word finding or word substitution problems, ataxia or balance 
disturbance, memory and concentration lapses, and, in some cases, bla^k out spells 
associated with syncope. A baseline blood pressure, neurological exam and TCD are then 
obtained at the time of initiation of treatment, and treatment are initiated with 
nitroglycerin subungual spray. Initially, continuous TCD monitoring was performed for 
out to two hours fi-om administering the spray. Continuous monitoring was performed of 
that vessel previously identified to be m the most severe spasm. Ongoing monitoring of 
blood pressure and pulse with an electronic monitor was also perforajpd. When 
pharmacological relaxation had peaked, repeat neurological exams are performed as well 
as patient's clinical perspectives on their sypptoms are sought. 

All patients showed in5)rovement in Mean Flow Velocities at 1^ minutes who are 
continuously monitored, and the peak degree of relaxation was seen at 1 hour with 
continued relaxation of the intracranial q)asm identified out to two hcjurs. At the time of 
peak relaxation, approximately 1-2 hours out from administration of the nitroglycerin or 
other vasoactive drugs, a fiill TCD and neurological exam was carried out. No blood 
pressure changes, including orthostatic changes, of significance are noted as defined as 
changes in systolic or diastoUc readings of 10 points or greater and chjpges in pulse of 10 
points or greater. Generally no changes in pulse or blood pressure are noted beyond 
changes of less than 5 points in any of the readings. Continuous TCD^ monitoring was 
performed in 9 patients. Serial TCD monitoring was performed in 25 patients, usually at 
45-60 minutes post administration. All patients showed clinical inq)r<j>vement, however 3 
patients did not show significant TCD m^rovement. These patients are subsequently 
identified as imable to tolerate Nitroglycerine and are nitrite sensitive. In those patients 
w4io are continuing to be monitored, they redeveloped their subjective synq>toms and 
objective exam abnormalities as the vasospasm returned as documented on TCD. 
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The TCD exam became vital for individualizing treatment. It was found that the 
therapeutic window for Nitroglycerine changed over the first 3 mont|is of treatment and 
patients fi-equently redeveloped their syn:q)toms or developed migraine headaches. Here 
the TCD was vital for modifying treatment. In these patients, while on^ Nitroglycerine, a 
repeat TCD is obtained and then a therapeutic challenge is administered by spray. Repeat 
TCD is obtained at 15 minute and 1 hoxu* intervals. Those patients w|io had developed a 
Nitroglycerine-induced migraine or migraine equivalent mirroring or superimposed on 
their original problem developed worsening of the TCD at the 15 minute or the 1 hour 
interval. Those who required increases in their dose, showed in^rovement of Mean Flow 
Velocity on TCD. 1 patient who had previously failed Nitroglycerine ^ray or patch alone 
due to a nitrite sensitivity, and failed Nifedq)ine alone, is able to tolerate the two in a 
combined dose with virtual complete resolution of clinical symptomi^ as confirmed by 
history, exam, and TCD findings. With removal of the Nitroglycerine, while any degree 
of abnormalities are still seen on TCD, appUcant's patients* problepis recur. However, 
with continuing treatment until Mean Flow Velocity has returned to normal and is 
documented as normal during Nitroglycerine fi'ee intervals during the^day, the patients 
could then use the Nitroglycerine spray or patch on a PRN basis for treatment of any of 
the above mentioned corr]|)laints with great success rather than continuing to require 
scheduled daily doses of medication. 



While most patients eventually reached a peak daily dosage of 4-6 hou^s in two to three 
divided doses on a nitroglycerin patch during treatment, dosage requirements varied fi'om 
10 minutes a day in two adolescent girls, and one 30 year old malcj, up to a total of 24 
hours a day for one 34 year old woman wiiose initial con5)laints prior to starting the 
Nitrodur (nitroglycerin) patch included severe ataxia, confiision and in^termittent syncope 
or episodes of hemiparesis in addition to the visual blurring, headaches and concentration 
and memory changes seen in the other patients. 



Most patients are on this dose for 1-2 months, and then tapered. No patients who are able 
to tolerate Nitroglycerine treatment contmued to require narcotics, ^d only two of the 
above patients in this series remained on narcotics \\diere 21 of the 38 vJho started 
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treatment are on narcotics for pain control. Of great significance is that 2 patients with 
intermittent syncope also have episodic hemiplegic migraines. They showed complete 
resolution of both of these problems shortly into therapy. There are only 3 failures to 
treatment. 1 patient with post-traiunatic syncope of unknown aetiology who is nitrite 
5 sensitive continued with these episodes, and one such episode is brought on by 3 mmutes 
of a Nitrodur patch bemg appHed. She eventually responds to mainten^ce treatment with 
p.o. hydralazine in doses high enough to treat the vasospasm. The second patient is 
unable to tolerate Nitroglycerine or short-acting nifedipuie, which caused angina, but did 
respond to Adalat, a long acting nifedipine preparation. The third continued on narcotics 
10 at low doses but mchanged firom the dose she presented on. 



AppUcant's patients range in age fi-om 15-76, consisting of 12 men and 26 women. In 

Q four patients with post-traumatic fibromyalgia and fibromyositis, th^ syn:q)toms of 

H fibromyalgia and fibromyositis completely resolve ^\Me on Nitroglycerine, They are in 

S 15 the tapering phase, and the symptoms are not recurring of these fibf omyositic and 

ifi fibromyalgic conditions. The P300 in the 5 patients evaluated also shows improvement 

^ during the course of treatment. In 3 of these patients, this inq)rovemept is independently 

4 confirmed by the neuropsychologists treatmg the patient. The other patients do not have 

|ts£: 

y ongomg neuropsychological follow-up. FIGS. 1 and 2 represent exanples of the baseline 

I M 20 TCD v^e patient is syn^tomatic, and a follow-up TCD with resolution of patient's 
Q conq)laints after a Nitroglycerine subungual spray. FIGS. 3, 4 & 5 repjresent exan^les of 

raw EEG tracing obtained on an average referential montage and two accon^anying 
qEEG epochs. The first brainmap, FIG. 4, shows exan^les of the distribution of the alpha 
frequency mu rhythm, frontally, terq)orally, and occipitally; and the second, FIG. 5, is 
25 similar but shows that these mu rhythm frequencies are frequently the beta range. On 
these maps, the frontal lobe is to the top, and the occq)ital lobe is inferior. 



In 19 patients with MS-like syndrome and 1 with MS associated wil^ breast inq)lants, a 
similar pattem of con^laints, Electro-encephalographic and TCD findings is seen. Our 
30 patients range in age from 23-61 . The pattem of con5)laints is the san^e as the whiplash 
patients. Headache, concentration and memory disturbances, visual blurring, intermittent 
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focusing abnormalities, balance disturbances, ataxia, photophobia, and hyperacusis are 
conq)lamed of in all patients. The severity of the conq)laints, however, tends to be less 
than that of the whiplash patients, however, their con^laints of memory and cognitive 
dys&nction and mood swmgs tend to be considered by the patient to l^e their most severe 
5 problem in all but the one case \^^io is felt to have MS. Of the 10 patients \vho had MRTs 
performed, 2 had a few scattered UBO's consistent with small white matter infarcts, and 
one had large plaques consistent vsdth MS on MRI and brain biopsy. All patients had 
fibromyalgia and fiteomyositis. 

10 All but one of the patients had MRI or surgical confirmation of inq)lant rupture and in 
that one patient, it is clinically suspected due to patient's synq)toms, t|[ieir progression, 
and length of time of in:q)lant (20 years). All patients had the same constellation of EEG 
and qEEG abnormalities, TCD abnormaUties that paralleled the vasqular distribution of 



^ the EEG changes in a fashion identical to that seen in the vdiq»lash patients and that 



15 followed clinical distributions subserved by vasculature. 



11 patients decided to start treatment v^th vasoactive medications. 10 started initially 
with BM Toradol, followed by maintenance dosing of Toradol given ^y mouth is seen to 
give consistent improvement clinically and with respect to the TCD. Unfortunately, 

20 gastritis developed in all cases and the patients are switched to Nitro^ycerine by spray 
and patch, and is joined by the 11th patient, wdio initiated treatment with Nitroglycerine. 
Again, using the method outlined for initiating treatment with the MV>^ patients, baseline 
blood pressures, neuro exams, and TCD exams are performed with serial examinations on 
the first day also carried out as previously discussed. Results are idptical. All patients 

25 have dramatic clinical improvement m exam and clinical symptoms with resolution of 
vasospasm as documented on TCD. All patients relapse as the initials dose of medication 
wears oflFas again dociunented by TCD. Although no patients are found to be nitrite 
sensitive in this group of patients, the TCD again became invaluablcj in monitoring and 
modifying dosage regimens. Interestingly, unlike the w^iiplash related patients, most of 

30 whom are able to taper their use of the nitroglycerin use within three-four months of 
treatment initiation without requiring the use of other medications, none of the breast 
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iinplant cases have been able to dramatically reduce their need for the medication below a 
Nitrodur 0. 1 mg patch for 4 hours a day. Again, the therapeutic wmdow for 
Nitroglycerine modified in these patients over time, the TCD became again invaluable for 
individualizing the dose necessary for treatment. In all patients wha started the 
5 Nitroglycerine treatment, the symptoms of fibromyalgia and fibromyositis resolved vsMe 
on therapy and returned if they stopped therapy. 



Five patients had a history of intermittent migraine headache, with only one patient 
noticing intermittently a history of scintillating scotoma as a prodrome to the headache. 
10 Later, after treatment had be^ initiated, all reported that they could start to recognize 
prodromes that they previously did not consider as prodromes. Thes^ included mild 
balance disturbance, feehng of a mildly clouded sensorium, or abrupt sensation of severe 
Q fatigue of acute onset. AU 5 patients are men, ages 37-58. All showed evidence of 

vasospasm on TCD and the headache resolved with Nitroglycerine patches applied for 10 
15 minutes to 1 hour. Follow-up TCD at the end of appUcation of the patph are obtained in 3 
patients which confirmed reduction of the vasospasm At the time of symptomatic 
p treatment, all patients had minimal lower extremity hyper-refle^a, and a minimally 

abnormal test on Rhomberg exam and tandem gait testing. These abnormaUties all 

|t=3I 

resolved wi^h the nitroglycerin. 
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Discussion: 

In applicant's practice, the association of cerebral vasospasm is consistently found to be 
associated with a typical clinical complex. This complex includes con^laints of balance 
and memory problems, intermittent visual blurring, scotomas, or di^culty focusing, 
25 intermittent photophobia, and/or hyperacusis, memory and concentration lapses, word 
finding difficulties, dysaphasias; and, in more severe cases, headacl^e which sometimes 
progresses to hemiplegic migraine with documentable weakness, asymmetric reflexic 
changes or fanning of toes or fiirther progression to headache associated syncope or 
syncope with tonic/clonic activity and post-ictal confiision. Neurological exam most 
30 consistently shows a positive Rhomberg exam, abnormal tandem gait, and in more severe 
cases showed fanning of toes or intermittent Babinski's and reflex changes. The 
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syrq)toms and neurological exam wax and wane in severity of abnormalities. In whiplash 
patients, the exam worsens with psychological stress or pain, and, in the breast unplant 
patients, psychological stress would precipitate a worsening of the exant The patients 
often appeared to be photophobic or would startle easily to sound. EE(|j and qEEG*s, even 
5 those with syncope or syncope and secondary, observed, tonic/clonic activity, would be 
minimally abnormal However, the pattern of EEG abnormalities, as^^ell as the 
subjective complaints and neurological exam findings, mirrored the vascular distribution 
of the abnormalities seen on TCD. Interestingly, this syndrome in t|jie whiplash patient 
and the breast implant patient has now been found to only rarely develop immediately 
10 with the causative trauma, but instead to develop over a time cour§q of weeks to many 
months after the initiating irritant. 

Q In the early stages of treatment of these patients, applicant monitors ^ecific vessels 

continuously v^e giving patients test doses of medication. appUcant did this in order to 
15 more qmckly evaluate which medications are most eflfective for each^ patient and to 

individualize doses. It became clear that such extensive and time-consuming studies are 
j not necessary, as this condition of cerebral vasospasm in these pati^ts is a generahzed 

^ phenomenon to the cerebral circulation. The problem is probably systematically 

generalized as coramon associated conq)laints during times of t^ese previously 
-4 20 mentioned complaints include prinz-metal type angma, intermittent coolness of the 
Q extremities to the touch, and menstrual cycle irregularities in some \yomen. All of these 

syn5)toms, except for the menstrual cycle irregularities would be aggravated by stress 
and are improved by treatment with the vasoactive drugs. BAER stu4ies are initially 
performed on many patients as part of the evaluation of the ataxia, but are not helpfiil as 
25 they fi*equently are abnormal if vertebral artery spasm is seen on TCp. The BAER 

abnormaUties resolved with resolution of the TCD spasms in those where appUcant has 
had the opportunity to repeat the study. Significantly, though, t^ose with abnormal 
BAER's at institution of therapy, had more severe reactions to the initial stages of 
treatment with Nitroglycerine and reported more severe reactions v^hen they had 
30 previously been treated with vaso-constrictive medications for headache control. It has 
now been foxmd that Nitroglycerine, in the early stages of adn^stration, can give 
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transient severe vasoconstrictive episodes, apparently due to a hypersensitivity reaction in 
which, diuing early administration of the drug, some individuals deve}^9p transient 
worsening of the vasospasm which may result clinically in migraine headache, seizure, or 
syncope. In some cases, such episodes can be rpistaken for stroke. 

Thus, great care must be used in administering this drug to someoi^e in the midst of an 
exacerbation. In appUcant's practice, the first dose of Nitroglycerine is always given 
under direct physician observation, immediately after obtaining a basel^e TCD. This is 
done as those patients with the most severe reactions to Nitroglycerine generally, but not 
invariably, had the most severe abnormaUties on TCD, or are patients severely 
syrcq)tomatic for a long time, or are less than the age of 20. This transient supersensitivity 
may be witnessed on TCD but did not occur with any of the other vasodilating 
medications appUcant has tried, specifically, p.o. clonidine, Dynacirc (isradipine), 
hydralazine, or long acting nifedipine. It, cUnically, probably does occuy in some patients 
after administration of the short acting form of nifedipine but appUcant has not personally 
witnessed the TCD reactions for dds drug as applicant has with tjhe other mentioned 
drugs. 

Multiple other vasoactive medications are tried on these patimts prior^o atten5)ting 
nitroglycerin. Those medications that caused vasoconstriction on the TCD, such as Stadol 
(butorphanol tartrate), DHE, and Imitrex, in every case worsened tl^^e patient's 
neurological exam and mentation but in^roved their headache. However, in appUcant's 
patients, the more serious neiu*ological events such as syncope, TIA, or seizures, are 
usually preceded by a headache. Due to applicant's concern that headaches may be a 
significant warning sign of inq)ending serious neurological events, the ^erebral 
equivalent of angma, appUcant atten^ted vasodilator to reduce the vasospasm Those that 
resulted in vascular dilatation, such as Toradol, Nitroglycerine, clqnidine, hydralazme, 
Dynacirc, and long acting forms of nifedipme, all resulted in clinical and neurological 
exam in^rovement mirroring the TCD exam's inq)rovement. Th^se medications also 
aUeviated or treated the headache. AU medications in this and generally reduce 
pulmonary capiUary wedge pressure, vsdiich en^irically defines a class of usefiil 
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medications. 



Common clinical syn^toms of headache, intermittent visual abnormalities, ataxia or 
balance troubles in patients with usually normal brain CT or MRI scans but abnormal 
EEG and TCD findings suggestive of cerebral vasospasm are presenijed. These patients 
are found to have a clinical aggravation of their syn^toms directly related to the degree 
of vasospasm seen on TCD. Techniques which modified this vasospasm could cause 
clinical in^rovement or worsening paralleling the degree of severity seen on TCD. This 

appUcation is not meant as a final recipe for the treatment of cerebrajl vasospasm on the 

'j 

outpatient basis, but instead is meant to provide basis for fiirther study into the 
mechanism of these findings in di^arate conditions and possibili^es for treatment. 

Apphcant believes he is the first to identify vasospasm in patients with the condition 
whiplash. Half of these patients are also identified as having eithe^ closed head injiuy 
synqjtoms or post-concussion syndrome symptoms. These patients have 
neuropsychological testings which for the most part confirmed ih^ findings of closed 
head injury in the previously mentioned half of the group. 

In treatment of patients with migraine headache, the present state ^f the art is to treat 
patients with migraine with vasoconstricting medications as opposed to vasodilation 
medications, and in fact the present state of treatment of these conditions v^h the 
vasodilating medications mentioned is considered that the vasodilator may cause 
migraine headaches. Additionally, apphcant has four patients vjdth attention deficit 
disorder and four patients with seizure, all with vasospasm and aU of vAmh have 
responded well seen from both neuropsychological testing or seizure (pontrol with the use 
of vasodilator as described herein. In summary, vasospasm has been discovered to be a 
cUnically common and treatable entity. 

In FDA attachments for medications in vAnch migraine headache is identified as a side 
effect, no indications for the previously mentioned treatment^ are identified. 
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Additionally, good results are obtained in a nxxmber or patients presenting with systemic 
disorders, including cases of fibromyalgia, cardiac disease and even gastric disorders, by 
testing and treatment to reduce or eliminate vasospasms according to the techniques 
described above. Still fiuther study after the filing of the provisional appUcation shows 
good results in the treatment of additional diseases which have now been found 
unexpectedly to involve a substantial degree of vasospasm, con^risi^g hyperactivity and 
Attention Deficit Disorder, deficits resulting fi-om strokes of various causes, migraine, 
seizures, balance disorders, concussion, post-concussion syndrome s|)metimes including 
tenq)oral mandible joint pain (TMJ) or facial pain, cerebral ischemia and other vascular 
components discovered to be associated syn5)toms in some cases of psychiatric disorders 
such as chronic depression and some psychosis. For brevity ^pendix A (based on papers 
to be pubUshed) gives clinical details and the following Exanq)les suijimarize the clinical 
treatment and results. 



While the diseases to which the new techniques have been found appHjpable seem to be 
disparate and imconnected, the modahty bridging all of them appears to be the relaxation 
of smooth muscle tissue by treatment with low dosage of vasodilator and the titration of 
this dosage over time to avoid overdosage as the patient's response to the medication 
changes. Thus, relaxation of smooth muscles underlymg the vasciijar system alleviates 
vasospasm, the relaxation of spincter muscles alleveates BPH, and the relaxation of 
downstream arteries alleviates the effect even of physical bufldup of cholesterol. 

EXAMPLE 

Attention Deficit Disorder 

Attention Deficit Disorder has been found to affect more than 12 pei^cent of the school 
age population. This disorder has now been found to continue mto adulthood and many 
ADD adults with a mild condition had proceeded through life imdete^cted. Limited blood 
flow to the brain (cranial perfiision) has been postulated as a cause for this condition. 
Two adults, siblings, were evaluated and treated as taught herein,(a re^unen was made up 
of a low dose Calcium Channel Blocker, and an ACE inhibitor along with low dose 
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Nitroglycerine and a Clonidine patch), to increase blood flow to the brain with results 
showmg increased social and emotional control of themselves and J^Q improvement of 
approximately 30 pomts. Also they improved in achievement motivation and specific 
goals for their Uves. 

EXAMPLE 

Concussion or Post-Concussion Syndrome 

It was discovered that most patients referred to a neurologist's oflBce for brain injury or 
concussion do not have a brain injury. Rather, they have an injury to the control 
mechanism that controls blood flow to the brain. This injury results in causmg blood flow 
to the brain to decrease. This drop oflf in blood flow accounts for alitor much of the 
clinical symptoms. It is reversible. Of 22 patients randomly identified by computer with 
presenting synq)toms of brain injury and a diagnosis of concussicjn, one third had no 
brain injury, but only a vascular disorder, and the other two thirds identified that a 

significant portion, or aU of their syn:q)toms were alleviated v^th ^he use of common 

I 

vasodilatmg medication. A fiirther aspect was that 22 out of 22 patients referred for 
evaluation of closed head injury and concussion conq>lained, on car^fiil questioning, of 
their syn^toms becoming worse as time wont on. These syn^toms that developed or 
worsened progressively were reversed with vaso^dilating medication. 

EXAMPLE 

Psychosis Caused by Cerebral Ischemia 

In this Exiarcq)le, a patient who has an acute psychotic break is presented. The patient is 
identified as having a history of migraines and then developing acute schizophrenia. She 
is hospitalized for an acute psychotic break. Due to diflBculty in controlling the thought 
disorder, the hospitalization is extended for 3 weeks. She is then rele^^ed and self- 
discontinued her medications. Out-patient evaluation of her reveals that the blood vessels 
leading into her brain are overly constricted, and she is placed on me^dication to dilate 
these blood vessels. The patient's thought disorder processes, memory disturbances and 
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headaches coix5)letely resolve. This represents a new approach to the diagnosis and 
treatment of psychosis and underlying concerns. 



EXAMPLE 

Reversing Stroke Using Common Vasodilators 

In this Exanr^le, three patients with strokes improved dramatically in minutes to days 
after devastating strokes by using the new therapy taught herein (q.g. Dynacirc 10 mg 
t.Ld. and repetitive uses of Nitroglycerin.) The first patient developed a large stroke, 
which caused her to be able to walk only with assistance and a cane, aipd not to be able to 
speak her thoughts. One month later, no major clinical changes had occurred. Within 45 
minutes of instituting the present therapy, she can walk unassisted, speak normally and 
had only minimal weakness. By the next day, she can transfer fi'om a dock to a boat 
unassisted. The second patient has been paralyzed for one year on his l^ft side. Within 
one month, he has regained 80% of his strength throughout most of his body. Within four 
months he can lift 300 pounds with his paralyzed leg and 120 pounds with his previously 
paralyzed arm. The third patient has severe weakness in his right arm and face for four 
days. Within one hour of starting treatment, he has regained most ofithe use of his arm. 
Nitroglycerin and other medications all result in in^rovement in the patient's headache, 
but also resuhed in improvement of any other neiurological abn<|)rmaUties including 
balance disorders, gait disorders, hemiparesis, abnormal Babinski's and abnormal 
reflexes. 

Modifications 

Specific conq)ositions, methods, or embodiments discussed are jntended to be only 
illustrative of the mvention disclosed by this specification. Variation on these 
con5)ositions, methods, or embodiments are readily apparent to a person of skill ux the art 
based upon the teachings of this specification and are therefore intended to be included as 
part of the inventions disclosed herem. 



For example, the vasodilators include many that are not nam^d here, the tests for 
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vasospasm are constantly nrq)roving and it will be evident that new tests for blood flow 
and others not named here will be use&l m the step of testing for vas<j)Spasm described in 
this appUcation and that the treatable diseases will expand as vasospasm is foxind to be a 
component of additional diseases. Reference to documents made the specification is 
intended to result m such patents or literature being expressly incorporated herein by 
reference. 

Appendix A 
EXAMPLE 
ADD Method: 

Two individuals were referred for Career Evaluations by their Mothe^|>ecause they 
lacked ambition and success in work. They were a 27 year old female and her 25 year old 
brother. They shared the same biological parents, both professionalsj, and shared similar 
behavior characteristics of: 



Conq>leting Junior College in 4+years. 

No record of fiiU time enq>loyment for 4 months or longer. 

I^imited friendships. 

No specific career plans. 

Enthusiastic beginnings but poor or jncoir^lete endings. 
Underachievement in relation to ability. 



Both were administered a battery of tests which measured neuropsyQ^iological 
fimctiomng and personafity variables. The similarities continued with both scoring in the 
superior range on a non-verbal abstract thinking intelligence test; ^verage on the 
Vocabulary subtest of the Wechsler Adult Intelligence Scale-Revised: average in fine 
motor coordination and organization. 

Both scored low on achievement motivation, aflShation and the abihty to ask for 
assistance when they had no solution to a problem. They were higlji on aggression and 
needed control. 
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On referral for neurological evaluation, mild physical and significant objective testing 
abnormalities were found. Both patients exhibited very mild balance d|flBculties only 
identified on carefiil neurological testing. The patients had a mild tendency to sway vAien 
5 standing at attention with their eyes closed (abnormal Rhomberg tesjting). Both, fiirther, 
had difficulty performing a Tandem Gait with con^lete ease. The physical exam was 
otherwise normal. An EEG and computerized EEG were performed ^d were abnormal. 
These tests showed a frontal and tenq)oral spatially distributed alpha rhythm on an 
average referential montage. Transcranial Doppler ultrasound sho\jved middle cerebral 
10 artery velocities of greater than 0.8 meters/second bilaterally in the female, and 0.73 

meters/second in the right MCA of the male, with a normal 0.26 mete^^s/second in the left 
MCA. Interestingly, on a separate day, the male was retested and found to have elevated 
MCA flow velocities of 0.86 meters/second on the right, and 0.92 meters/second on the 
left. 
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ill EXAMPLE ADD 



Treatment: 

Both individuals were treated with vasodilating medications for 10 moi^ths and received 
psychotherapy and vocational counseling. Relaxation and hypnotherapy were also used to 
20 develop visualization skills for both recall of successfid social and w(^rk experiences and 
to visualize successfiil outcomes of activities to do. 

In serial testing, the male underwent TCD's on three separate occasion^ on the same day. 
After repetitive applications of Nitroglycerin, the patient was re-examined and imderwent 

25 self-assessment, and had repeat Transcranial Dopplers performed, ^s the right MCA 
mean flow velocity decreased from 0.86 meters/second to 0.79 meters/second, to 0.72 
meters/second, and the left MCA mean flow velocity decreased fro|n a baseline of 0.92 
meters/second, to 0.84 meters/second, to 0.79 meters/second, the patient's exam 
progressively normalized with eventual development of con^letely formal balance 

30 testing. The patient also identified significant in^rovement in concentration. By the end 
of the day, he identified that he could read, understand and reta^ news articles and 
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magazine articles. He could also follow a television show throughout. He could do 
neither at the beginning of the day. Observers also felt his ponq)rehension had 
significantly changed. 

On the basis of the objective disorders of flow and the patient's rej^orted and observed 
improvement during the trial episode of administering medications to decrease the 
observed vasospasm, we started the brother on vasodilators. After the j^atient had been on 
medication for approximately 3 months, the sister's observations of significant 
irq)rovement in her brother's fimctioning resulted in her self-referring for evaluation and 
treatment. We initially used Nitroglycerin and later added a variety of Angiotensin 
Converting Enzyme uihibitors, Calcium Channel blockers, and Clo^dine until the 
regimen that the patient best tolerated was found. This regimen was made up of a low 
dose Calciimi Channel Blocker, and an ACE inhibitor along with low 4ose Nitroglycerine 
and a Clonidine patch. 

Over the next 6 months, both sibling's neurological exams normaUzed^. The Transcranial 
Doppler results showed margmal inq)rovement from office visit to ofl&ce visit. However, 
the patients have identified significant fimctional in:q)rovement whic|ji wears oflFin direct 
relationsh^ to the vascular pharmacokinetics of the specific medication used. 

EXAMPLE ADD 
Results: 

Both the male and female subjects experienced social, emotional, phy;^ical and 
intellectual gams through these treatments. Thek Verbal IQ scores increased from scores 
of 110 and 119 to 143 and 146 re^ectively. On the Bender Gestalt "Jest they elimmated 
all errors and their drawings were better organized with in^roved fine-motor 
coordination. Both have been planning a continuation of their coljege education with 
specific goals in mind. The young man had played tennis in high school and has 
maintained playing recreationally. He had noted specific improvement^ in anticipating 
moves of his opponents and had improved his game significantly. This was also noted by 
his opponents and fellow tennis teacher. 
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Their personalities changed significantly. The female became less fearfbl and 
argumentative and was self assured. The male as stated "I can relatqj to fiiends and I am 
not the last to get the joke. I am less the point of jokes and teasing." These were 
significant personaUty and social changes fyr these individuals. 

EXAMPLE ADD 
Discussion of Possible Theory: 

This study utilized siblings who had been considered OK in Ufe, but themselves were 
fiixstrated and had self thoughts of failure. Based on Career Neuropsychological testing, 
they were found to be Adult- ADD. After 10 months of treatment witl^ vasodilating 
medications and psychotherapy, they have improved their cognitive, social and emotional 
fimctioning. Their gains have been significant and have stabilized. T^qsq have remained 
consistent for over 11 months and indicate a permanent solution. 

From a neurological viewpoint, serial monitoring identified close relationship between 
fimctional abilities and a degree of vasospasm or constriction of the arteries. These 
patients* long term TCD*s do not reflect major inq)rovements in the resolution of the 
degree of spasm. The lack of conq)lete resolution of the vasospasm probably relates to, in 
these two specific patients, their inabihty to tolerate even moderate leyels of vasodilators 
without developing syn^tomatic hypotension. These two patients share in common with 
all Applicant's patients referred for idiopathic Attention Deficit X^sorder that we can 
seldom completely resolve the vasospasm identified on ultrasound, but that any 
iir5)rovement in the arterial constriction parallels fimctional in^rovepent. Patients with 
secondary Attention Deficit Disorder-like syndromes, such as are seen after traimia, 
closed head injury, neck injury, Reflex Syn:q)athetic Dystrophy, cerebrovascular accident, 
silicon in^lant disease and other toxic vasculopathies, and so on, generally have 
profound vascular relaxation with the commonly used vasodilators aftef approximately 6- 
10 months of treatment. Nonetheless, our therapy in these two patients has probably been 
successfiil by causing vasodilation of the small arterioles and other blood vessels in the 
brain. Such vasodilation would decrease the ischemia of the brain tissue and in^rove 
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performance. On a day when serial testing was performed when repetitive vasodilation 
medication doses were used to decrease the vasospasm, the patient phowed significant 
in:q)rovement. This argues that iirq)roved control of the vasospasm may be expected to 
cause further fimctional in^rovement. Equally, it is strongly recomn^ended that 
psychological counseling and biofeedback be utilized in the long term treatment of these 
patients, as such treatment, by decreasing autonomic nervous ^one, also enhances 
vasodilation. 



EXAMPLE ADD 



Literature 



Learning disabiUties (LD) and attention deficit hyperactivity disordejr (ADD) represent 
ahnost 25% of school age learning— conduct problems. Despite then- prevalence, much 
confusion exists over the differentiation between LD and ADD. This opnfiision emanates 
from the feet that some individuals suffer from both disorders and school systems tend to 
group both disorders in the same classroom or diagnostic category. The major confiision 
results from the feilure to appreciate the considerable progress that has been made in 
recent years in defining and classifying each of these common |ieurocognitive and 
neurobehavioral problems (Shaywitz, et.al, 1995, p.s50). 

Hallowell & Ratey. 1994 have found that a large number of adult patipts viewed as 
depressed, anxious, obsessivecorr^ulsive, personaUty disordered, dissociative or prone to 
substance abuse were ADD. Until recently mental health professionaj^ls have not paid 
much attention to this disorder in adults, despite the fact that attentional disorders have 
major ramifications for intellectual, cognitive and emotional e?q)eriencfe. Miller, in a Wall 
Street Journal article in 1993. identified the following as symptoms of ADD in adults: 



A short attention span, especiaUy for lo^-interest activities. 
Enthusiastic beginnings but poor endings. 
Low lustration tolerance. 
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Difficulty listening. 

Argumentative. 

Frequent job changes. 

Underachievement in ijelation to ability. 

Frequent and unpredictable mood swings. 

Avoids group activities; a loner. 

Spends excessive time at v^ork because of ineflHciency. 



EXAMPLE ADD 
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Concussion or Post-Concussion Syndrome 
Professional Abstract 

This article represents the first discussion that concussion and post-coijicussion symptoms 
as well as progressive deterioration after an accident may be vascularly mediated. 
Progressive deterioration of patients, as weU as patients complaini|ig of concussion or 
post-concussion syndrome or closed head injury, should include vascular ultrasound 
screening of the brain. 

This paper represents a complete evaluation of twenty-two patient;;^ referred for 
evaluation of concussion and post-concussion syndrome. All patients on referral fi"om 
their primary treating physician or p^chologist also carried the diagnc^sis of concussion. 
All patients complained of progressive deterioration starting some time after an accident. 



Six of 22 patients had a loss of consciousness, 7 of 22 patients had ajtered mental status 
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at the time of the accident which cleared corq)letely, and 9 of 22 patients had no 
concussion or mental syni5)toms; only ^inal ^ar5)toms (2 of these 9 did have a 
headache). It is assumed that one third of the patients did not have a brain injury at the 
time of impact. An additional one third had coiiq)lete resolution of all ^mptoms after the 
trauma. However, by the time of presentation, all had an abnormal neurological exam and 
symptoms of concussion, closed head injury and post-concussion ^drome. 

All patients were found to have vascular flow abnormaUties by the Transcranial Doppler 
(TCD) showing evidence of abnormal constriction of the arteries iny"acranially. Other 
imagmg modahties of these patients included CT and/or MRI scan in all patients, EEG 
and computerized EEG in all patients: SPECT scan and neuropsychcjlogical testing were 
additionally added in many patients. The comparison of these various imaging and 
diagnostic modahties is made. 

EXAMPLE 

Concussion or Post-Copcussion Syndrome 
Comparative Analysis and Evaluation 



Twenty- four patients having been conq)uter coded as concussion syndrome were chosen 
at random per data from the office conq>uter; the patients were seen in this office between 
Feb. 23, 1995 through January 1996. Two of the patients were miscoded and were 
dropped from this study. All patients were referred by their primary physician or 
psychologist with the diagnosis of concussion. Injuries of twenty patients were sustained 
by motor vehicle accidents and two patients* injuries were a result of falling. Each patient 
was given a neurological examination by a board certified neurologi^st. Transcranial 
Dopplers, standard and quantitative EEGs, and most were given either/or MRIs or CT 
scans of the brain, neuropsychological testing, and three patients had l^PECT Scans of the 
brain. 



EXAMPLE 

Concussion or Post-Concussion Syndrome 
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Clinical Presenting Symptoms: 



Loss of consciousness varied with patients having very brief black-oyts of seconds to 
twenty-five minutes. Six patients had a loss of consciousness at the time of the accident 
with four patients unconscious for brief seconds, one patient for five mi|iutes and one 
patient about twenty four hours. (Ref Table lA. Period of Total Unconsciousness at Scene 
of Accident with Other Related Symptoms) 

There were seven patients that denied loss of consciousness but had less severe altered 
mental status such as amnesia, mental confiision, dazed, dizzmess^ vertiginous and/or 
ataxia. (Ref Table IB. Altered Mental Status With No Unconsciousness and Related 
Symptoms) 

A third class of patients consisted-of nine patients who had no altered^ mental status but 
experienced a combination of a variety of symptoms such as neck and back pain (two of 
them also had a headadieX Qne^patient had no ^rmptoms at all at the ^ime of the accident 
but developed severe back pain later at night following the accident. (Ref Table IC. 
Physical Syrcq)toms WitLNa Altered M^tal Status.) 

Table lA. Period of Unconsciousness at Scene of Accident and Other Related Symptoms 
#of Patients Period of Total Unconsciousness & Related Symptoms 

4 Brief loss of consciousness with neck and back pain of seconds to less than 5 minutes 

1 Loss of consciousness for 5 minutes, dazed, confiised with neck and back pain 

1 Loss of consciousness for about 24 hours & awoke with neck and back pam 



Table IB. Altered Mental Status with Related Symptoms but No Total Unconsciousness 

3 Immediate severe headaches, confusion, neck and back pain 

1 Neck and back pain, vertiginotts.^d nausea 

3 Amnesic for accident, confiision, back and neck pain 
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Table IC: Physical Symptoms with No Alter Mental Status 

2 TMJ and neck pain 
1 Neck pain only 

3 Neck a]^d back pain 



2 Headaches and severe neck pain 

1 No symptoms at all at time of accident but later that night developed back pain. 



EXAMPLE 

Concussion or Post=CQ|icussion Syndrome 
Additional Physical Syrr^toms: 

Temporomai^dibular Joint Injury 

An associated finding in this study was TMI and facid pain. Of the twpnty-two patients 
studied fifteen patients had pain in the temporal mandibular joints with ten of the patients 
diagnosed with havmg^TMJ andfive^patients with nrild^aiq)toms of popping of TMJ 
was considered to be clinically insignificant. Onset of syrq)toms varied fi"om immediate 
discomfort to four montiis post tiie- accident Some of patients that v^ere later diagnosed 
as having TMJ related that m the beginning, they had so much head and fecial pain that 
they were not able to determine where the pain was coming from until^ they have had a 
chance for some of the injuries to heal. (Ref. Table ID. Time of Onset of TMJ Symptoms 
Following Accident) 

Table ID. Time of Onset of TMJ-Syn5)toms Following Accident 

5 patients don't know when pain w^s localized to TMJ 

2 patients had immediate pain in TMJ 

1 patient had pain about two hours later 

3 patients had pain not immediately but within twenty-four hours of tramna 

1 patient with previous treated TMJ became worse within twenty-f|)ur hoiirs following 
new injury 
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3 patients' pain was localized to TMJ 2 months post accident 

EXAMPLE Concussion or. Postr Concussion Syndrome 
Thoracic Outlet Syndrome: 

A common associated camplaint-was ^niq)tom& of uppei^extremity i|itermittent 
paresthesias consistent with Thoracic Outlet Syndrome. Only rarely debihtating, and not 
con^)lained of by the-patient unless checked for during- aJR^eview of Systems of 22 
patients. (Ref Table IE.). 

Table IE. 

19 had Thoracic Outlet Syndrome. 

3 had no syn:q)tom& otThoracJc Outlet Syndrome. 

Interval Between Date of Injury and Presentation: 

Time lapse between the date-of injury and.the patient!& initiaLoffice visit varied from two 
weeks post accident to years. 

(Ref Table n, Time Lapse^ftom Date of Accident^ Initial Office Visit) 

Table n, Tune Lapse from Date of Accident & Initial Office Visit 
# of Patients Lapse time injury afid initial office visit 

1 11 days post accident 

3 1 month 

2 2 months 

4 3 months 
1 4 month s 
1 5 months 

3 6 months 
1 7 months 
1 8 months 

1 14 months 
116 months 

2 3 years 
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1 25 years 



Previous History of Head Injury: 

An interesting finding during this survey was that 50% of die patiei|ts have had at least 
5 one previous accident.(Re£ Table HI, Previous History of Head injxuy. Two of these 

patients had loss of consciousness, one for less than 24 hours and the qther patient, with a 
Glasgow Score of 4, was unconscious for three months. (Ref Table IQ, Previous History 
of Head Injury) 



10 Table m. Previous History of Head Injury 
13 patients had never had\ a previous accident 
4 have had 1 previous accident 
Q 2 have had 2 previous accidents 

3 have had 3 previous accidents 



t: 15 

m EXAMPLE 

■-^ 

■m Concussion or Post-Cojicussion Syndrome 

CUnical Presentmg Sytt^toms Summary 

M All patients developed delayed and progresave ^aiq)toms which consi^ed of as neck and 

pJ 

g 20 shoulder spasms migraine headaches, memory and concentration problems, easy 

distractibility in an attention deficit-Uke disorder, and most con9laine4 of intermittent 
upper and/or lower extremity paresthesias due to associated spinal injuries. Most patients 
complained of intermittent balance problems of varying, usually mjld severity, tinnitus 
and/or visual blurring were also fi-equent conq>laints. 

25 

EXAMPLE Concussion or Post-Ccjncussion Syndrome 
Testing Results: 

The patients were evaluated using nudti-modality neuro-diagnostic ^d imagmg 
techniques, vaso A discussion of MRI, SPECT scan results, neuropsychological testing, 
30 Transcranial Doppler, EEG aniQEEG follows. AH modalities pryved to be of value. 
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EEG and QEEG Results: 

With respect to EEG's, correlation of the abnormalities seen in the stqjidard and 
quantitative EEGs are very close in some cases, but in other cases abnormalities are seen 
in the standard EEG that are not seen in the quaUtative EEGs and v^ce versa. The most 
common feature observed in the standard EEG being an alpha-like rhythm occurring 
bilaterally in the frontal and ten^oral areas that was disassociated ^om the posterior 
alpha band seen only on an average referential montage. The quantitative EEGs most 
common finding was an underlying-lowing in the theta and/or delta fi^quency range 
located bilaterally in the firontal and temporal areas and at times appearing in the posterior 
head regions. Epileptogenic ^ike discharges obvious in both standard^ and quantitative 
but not in the averaged EEG. However, the QEEG aided in localization of the discharges 
with fiuther analysis. (Re£ Table IV, Comparison of Findii^gs of Standard and 
QuaUtative EEGs) 

Table IV. Conq)arison of Findings of Standard and Quantitative EEGs: 
A. Summation of Standard and Quantitative EEG Findings: 
18 Patients had abnormal standard an^ quantitative EEGs 
4 Patients had normal standard and quantitative EEGs 

2 Patients had epileptogenic spika discharges obvious in both standa^rd and quantitative 
EEGs but not in the average EEG. 

EXAMPLE 

Psychosis Caused by Cerebral Ischemia 
Professional Abstract; 

A patient with a schizophrenic reaction after a long history of migraine|S is presented. The 
patient was hospitalized for an acute psychotic break. Due to difficulty wdth regulating 
the thought disorder, the ho^italization was extended to 3 weeksj. On discharge, the 
patient self-discontinued her medications with a return of headaches and thought 
disorders. Evaluation of her including EEG and vascular evaluation cjf the brain showed 
abnormalities. The patient was placed on medication to treat the vascular constrictive 
disorder and the patient's thought processes returned to normal an^ the patient became 
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headache free. 



IP*? 



Case Study 

The patient presented with a long history of migraine headaches wljich had progressed 
5 over the year prior to development of her schizophrenic break. The headaches would 
become daily. The patient noted at times, due to the headaches, sl^e would have 
intermittent degrees of confiision, disorientation or memory disturbances. She had no 
history of seizures. Two months prior to presentation she became increasingly distressed 
about personal family issues with aggravation of the headaches. She treated herself with 

1 0 over-the-counter medications and thai became conconed that her husjband might be 

leaving her. She went down to meet him at his place at work, but became confiised about 
how to enter the building, and decided he was probably trying to leave the state. She stole 
a truck, drove along the road she thought would lead to him. She was followed by pohce 
who identified her as having disorientated thought processes. She w^s hospitalized for 

15 psychological evaluation, was found to have a reactive psychosis and schizophreniform 
disorder. 



The patient continued to have hallucinations and delusions, was place<^ on Haldol 
(Haloperidol) from which she did not respond. Headache was not a significant complaint 
ftj 20 in the ho^ital. She was eventually placed on a combination of Nayanne (Thiothixene) 
Q and Ativan (Lorazepam). She improved significantly. Blood work including thyroid 

studies were normal The patient was released and continued to have severe headaches, 
concentration problems and memory problems. She felt these problems were aggravated 
by activity. Her neurological examination was normal, A CT scan pf the brain was 
25 obtained which was normal. An EEG and a QEEG showed intermittent left ten^oral 
spike discharges, as well as bifrontal ten[q)oral slowing activity in the 5| mv range in the 
delta and theta pattems. A frontal alpha frequency band was also identified on an average 
referential montage as well as the computerized EEG. Transcranial B^oppler Artery 
showed evidence of mean flow velocities in the MCAs bilaterally of 0.65 to 0.75 meters 
30 per second, and the basilar artery of 0.7 meters per second. 
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The patient was placed on Inderal (Propranolol) as well as Depakote (Sodium Valproate) 
without change in her EEG and continued flow abnormalities on Tiranscranial Doppler 
Artery. The patient was then placed on Nitroglycerin with coiiq)lete resolution of her 
daily headaches and improvement in her middle cerebral artery flows to the normal 
range. 

While taking Nitroglycerin medication, the TCDs continued to in^i^ove with MCAs 
approaching 0.37 meters per second to 0.5 meters per second. The patient's headaches 
completely resolved as did memory disturbances, concentration problems and emotional 
lability. 

Discussion 

The patient has a long history of migraine and develolped migraine and/or stress-induced 
schizophrenic reaction. She had poor response to Haldol (Haloperidol), but good 
response to Navane (Thiothixene). On presentation to the neurologist's office, the patient 
was oflFNavanne and evidence of vasospasm and evidence consistent with cerebral 
ischemia as well as the. ^ike. discharge was id^tified on EEG^ The patient did not 
respond to standard antimigraine medication or seizure medication. The patient 
responded pron^jtly to low-dose Nitroglycerin for control and management for migraines 
with no recxurent episodes of thought process disorders, memory disorders or 
disorientation when taking medication. 

This suggests that some patients with vasospasm and vasoconstriction with secondary 
ischemia of the brain may develop neurocognitive changes incltK|ing psychosis. 
AppUcant has had several other patients with diagnoses of chronic depression or of 
steroid inducedpsychosis^ in these cases headache was not a conqda^t, who had similar 
vasospasm identified on Transcranial Doppler and similar EEG changes as this patient. 
They also re^ondeiwith clearing of their psychiatric disorders witlji vasodilators. It is 
thus our recommendation that, in the evaluation of the psychotic or psychiatric patient, 
evaluation for vaso^asm and. cerebral ischemia should be performe^ and treatment 
instituted empirically to reverse any abnormaUties found, as the psychiatric disturbance 
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may have a vascxdar con^onent. 



Migraine Forum (Whq)-Lash/Breast Implants/Migraine) 

AppUcant has a basehne practice consisting of mainly post-traumatic, closed-head 
5 injuries and post-traumatic migraine disorders of which many have attention deficit 
disorders (ADD), However, several years ago AppUcant had a large nxmiber of patients 
who presented with ADD of which th&origin of their problems was associated with 
sUicon breast in:q)lants (sihcon toxicity). What became evident in evaluating of these 
patients was that the neuropsychological tests, corq)uterized EEG am^ Transcranial 
10 Artery Doppler results were essentially identical Another common characteristic in these 
patients was the waxing, and waning nature of at least some of thefij conq)laints. Those 
patients with Attention Deficit Disorder both post-traumatic and in particularly those 
M patients with sihcon breast in^lant disease with MS-hke syndrome ^ould have normal 

^ neurological examination one day and on another day the exam would be normal. This 

p 15 finding substantiated thapatients* con^laints of waxmg and wanm^ of synq)toms and 
¥j seemed to be related to the degree of physiological or psychological stress the patient 

experienced when beingJnterviewed or tested. The degree- of abnormality of nexirological 
exams would extend to the point of normal or abnormal Romberg and Tandem Gaits, 
M reflex examinations and Babinski examinations in the same^patient. Evoked potential test 



20 resuhs varied from normal to abnormal on different days and the testing was performed 

H by the same examiners. 

H 1 

In this same tune frame, a series of new medications were developed |o treat migraine 
headaches. As headache was a major cottq)laint of many of AppUcant'^ patients, we tried 
25 these medications out including Lnitrex (Sumatrq)tmiX IM Toradol (K^toralac) and other 
medications under direct monitoring. As Apphcant*s patients tend to be intractable, it was 
not expected that any of these medications would have dramatic re^ts. Rather, it was 
expected that one or another set of medications might help point the way into using 

specific classes of medications or approaches. Accordingly, each o^ these patients. 

'j 

30 equivalent of a large number of patients, were monitored continuously across the day. 
The patients wouldcome in. andbe. hooked up with EEG's or Ejrain Stem Auditory 
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Evoked Responses, or VEP's, or Transcranial Dopplers, and across the day would have 
many of the diflFerent short- acting medications tried on them to see which would work 
and which monitoring tool would be most eflFective m identifymg the urq)rovement. 



5 With respect to the difi&jrent monitoring tools, some were more helpful than others. It was 
found that the EEG was not very sensitive. The Bram Stem Auditory Evoked Response 
and other evoked potential tests were very insensitive tools for monitojring, because of the 
length of tune required to perform the test after short-acting medications were given m 
IM or sublmgual or nasal spray administration route. The Transcranial Doppler 
10 consistently appeared to give the best indication as to which medications would work. If 
an ultrasound showed improvem^t, the patient invariably also reported in:q)rovement m 
their clinical symptoms. These symptoms mcluded not only headache, but also sensations 
W of confusion, balance disorder, abnormal Romberg or Tandem Gait o^ other neurological 



|B abnormahties. If the medications showed evidence of increasing vasoconstriction on the 

^ 1 5 doppler, the patients who hada headache, frequently rq)orted in^royement in the 



headache, but a worsening of their con&sional state or a worsening of other neurological 
syn:5)toms. Those patients were identified-as having irtqurovement on^ ultrasound with 
doppler also showed resolution of their headache, but did not show the deterioration in 
their neurological effects. This was con^letdy unexpected, Tl|e general approach 

20 towards migraine and headache has always been that the headache represents a 

vasodilation and frequently a hyperperfusion state^Thaaura^ of course, represents a 
vasoconstrictive phase. What our results seemed to suggest was that the doppler, wiiich 
looks at essentially the area of blood vessels around the base of the bram, was showing 
vasoconstriction. Vasoconstrictive medicines woxild relieve the headache presumably 

25 through a similar mechanism, as a. vasoconstrictive medication probably relieved 

coronary artery disease. It would reUeve it by decreasing the vasodilation that occurs 
downstream from the area we are able to directly insonate. 

Unfortunately, if cerebral artery disease is anything like coronary artery disease, that 
30 downstream dilation rq)resents an attempt by the body to comp^sate and maintain 
perfiision to thus becoming ischemic. 
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In Applicant's patient population all medications which resulted in vasoconstriction, 
relieved the headache, but caused nexurological deterioration. As the pjiedication wore off 
as documented by the patients clinical symptoms, sonography data, the patient's 
neurological abnormalities improved. Similarly, those medicines whi^h resulted in direct 
vasodilation such as Hydralazine (Apresoline), Nitroglycerin and other medications all 
resulted in in^rovement ia the patient's headadie, but also resulted in improvement of 
any other neurological abnormaUties including balance disorders, gait disorders, 
hemiparesis, abnormal Babmski's an^ abnormal reflexes. 

Observations Noted Concermng Transcranial Dopplers 

A special word about Transcranial Doppler needs to be made. We found that morphology 
of a Transcranial Doppler Artery Ultrasound is as in^ortant as meai^ flow velocities. In 
our patients, as they became more normal, and as their fixed deficits and 
europsychological abnormalities resolved etc, the morphology of the Vj^ave form would 
be similar to that of an internal carotid artery tracing. We did not find that there would be 
elevation of flow readings throughout diastole, as is more commonly pubUshed. It is 
inq)ortant to identify that the original normative data obtained in 1979, used for 
"Normals" patients witk post^traumatic migraine disorders^ "p^chogen^c sei2xu'es", and 
the interictal migraine phase may not be appropriate. It is in5)ortant to note that other labs 
which have done less extensive studies of normal versus non-noijmal, may have 
unknowingly used many patients with a history of migraines or whiplash headaches. 
Some have not identified the close relationship between degree of vas^ospasm and clinical 
abnormahties. This may be due to less lengthy monitoring or evaluations being carried 
out by those labs in con:q)arison to our own. Equally, the trend clinica^ correlation is a 
general one. Remembering hemodynamics, it is inq)ortant to note that if the blood vessel 
is constricted, patients do have a limited abiUty to conq)eQsate fo^r the effects of that 
vasoconstriction by dilating distally to the constricted area. * 

Patients will not be abnormal clinically during tiie early stages of cons|riction of an 
artery. It is only once the downstream area is no longer able to dilate to a degree enough 
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to maintain a significant pressure gradient across the vasoconstricted area that the patient 
will develop ^m?q)toms. It is importmit to continue to monitor and ti^eat these patients 
until the sonographic studies retum to normal and beyond. Realizing that blood vessels 
constrict across the day in response to sympathetic nervous system v^riabihty, internal 
5 steroid release, physiological and psychological stress, including the physiological stress 
of photic stimulation, driving etc., and thus to obtain an ultrasound atone moment, must 
be correlated vAth the patient's clinical symptoms and any complaints of variabihty 
across the day. 

10 We also found that over time, chronic, untreated patient studies fiequpntly falsely appear 
to normalize with a dropping of mean flow velocities. This occurs as the body develops 
compensating mechanisms to relieve tha ischemia. Thus morphology |)ecomes extremely 
important in identifying those vs^o have ongoing vasoconstrictive disorder intracraniaDy. 
^ The development of apattem as. time, goes on is to have a-bkmted upstroke in the systohc 

15 portion of the ultrasound, but with an overall mean flow velocity of less than 0.6 meters 
per second. That blunting, which is also seen in disseminated vascular disease fi*om any 
.y: cause, is highly suspicious for severe vasospastic disorder. A con5)uterized EEG or 

; standard EEG consistent with brain dys&nction or ischenna, and/or neuropsych testing 

consistent with variabihty of cognitive injury (especially with fluctuating cognitive 
20 deficits across several hours or days of testing) vvith ischemi^ is often helpfiil 
corroborating study. These are patients who should not be treated initially with 
Nitroglycerin or other potent medications, but should first have othe:^ medications which 
are direct vasodilators instituted at low doses and slowly advanced as the patient is able 

to tolerate it. This institution with alternative vasodilators, tends to decrease the mcidence 

i 

25 of a potentially dangerous nitric oxide sensitivity reaction. 

With respect to Nitroglycerin, what we have seen is several time courses of the effect of 
Nitroglycerin. The first is an acute effect which lasts between 15 and 45 minutes. The 
method of administration being a- patch, piU or sublingual ^ray detem^nes the rapidity of 
30 absorption and distribution. It seems to have a lingering effect for approximately 2 to 3 
hours. Nitroglycerin then gets converted into a variety of subsidiary ^yproducts, all with 
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some vasodilating properties. Each of these medications themselves can accumulate in 
patients to toxic doses, and can cause a reactive cerebral vasoconstriction. Thus, it is 
easier to maintain patients on intermittent low dose Nitroglycerin applications, then 
chronic appUcations of medication, as the clinical data and dinical response to the 
vasodilator challenge becomes confixsed. With respect to Nitric Oxide sensitivity, those 
patients in AppHcant's clinicaLpractice who have not been premedica^ed with a beta 
blocker, an alpha blocker or a direct vasodilator such as a calciiun channel blocker or an 
ACE inhibitor, who are given their first dose of Nitric Oxide a|id developed acute 
erythema of the nose or face, are havmg a reactive vasoconstriction and distal 
vasodilation occurring at the same time. Those patients on Transcranial Doppler Artery 
Ultrasound will have acute spasm of the arteries and active constrictions and dilations 
may fi-equently be seen. Those patients may have a seizure or a stroke or a blackout spell. 
This problem can be immediately reversed with IM Toradol (ketoralacj. Toradol in 90 to 
120 mg IM doses causes acute vasodilation on ultrasound in most patients. In lower 
doses, the Transcranial Doppler Artery ultrasounds generally do not show significant 
changes, but the patient r^orts a ^mq)tomatic improvement. For mo^t patients, standard 
doses of nitrates in any form will aggravate the vasospasm 



rV Toradol (Ketorolac) in 30 to 60. mg doses does not cause any i^rovement on 
Transcranial Doppler Artery Ultrasound, and patients generally report a sensation of 
vertebrogenic i^drome with ino'ease^aciness, confiision, worsening headache and 
worsening spasm Although AppUcant has not identified this directly, their clinical course 
is that of a development-ofa-vasoconstricted -vertebral or basilar ar|ery syndrome. This 
probably relates to a carrier drug in the I. V. Toradol solution, as giving the Toradol 
mtramuscularly (LM.)-or in the altOTiative oral form after oral or LM. loading gives the 
expected vasodilation. Without a change in formulation, AppUcant would not recommend 
the LV. use of Toradol to revise acute and life threatening vasospasm or stroke. Multiple 
medications over the last several years have now been tried for the vasodilators. Each of 
these classes and results will be discussed in their specific fojllowmg paragraphs. 

i 

With reject to beta blockers, Inderal (Propranolol), Tenormin (At^olol), Normodyne 
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(Labetolol), Lopressor (Metoprolol) have all been tried. None of these have been 
significantly eflFective at vasodilation. However, when xising vasodilators, patients will 
fi-equently notice waxmg and waning of their effectiveness. This is especially noticeable 
in patients who are beginning to be tapered oflFthek medications duetto good responses, 
and thus cannot tolerate higher doses of vasodilators without developing symptomatic 
lethargy, hypotension, eta ftom the medications. In these patients. Beta blockers have 
been extremely effective in smoothing out the sympathetic nervous system excitabihty 
and variability that may be seen. In Applicants patient population, Inderal (Propranolol) 
has been most effective. The other medications have not been effective, although 
probably are useM in bluntuig.any acute response to Nitroglycerin administration from a 
hypersensitive Nitric Oxide response, if the patient is prone to such a response. Alpha 
blockers have been tried^ Clonidine has beai extremely effective. Hytrin (Terazosin), 
Ismelin (Guanethidine). Minipress (Prazosin), have been all tried, with less successfiil 
results. Cardura (Doxazosin) is still being tried, but initial results are just now coming 
available. Dibenzyline (Phenoxybenzamine) has also been tried, and appears to be 
relatively mild, similar in action on the vaso^asm as Hytrin (Texa^zosin). Angiotensin 
Converting Enzyme Inhibitors (ACE) faihibitors have been tried mcluding Accupril 
(QuinaprilX Ahace-(Ramq)ril)3^ Capoten(Captopril), Lotensin (B^azepril), Monopril 
(Fosinopril), Primvil (Lismopril), Zestril (Lisinopril timed released), Univasc 
(Moexipril), Vasotec (Elal^ml), Cozaar (Losartan), Acciq)ril (Quinappl) has consistently 
been the most effective. 



With use of Accupril (Quin^ril) andconcondtant administratKj>n of low dose 
Nitroglycerin, 1/1 0th inch once a day to several tunes a day, most patients may be 
eventually weanedfirom the^use^ of oral medications^ although Applicant do tend to 
mamtain them on low dose Nitroglycerin m perpetuity, as the inciting cause of the 
vasospasm usually remains and usually causes redevelopment^ of syi^toms. However, 
these syn^toms and radiological as well as syn^tomatic vasospasm may be controlled 
with low dose medication if Accupril (Quinapril) is used initially. Tl^e timed release 
medications such as Zestril (Lismopril) are extremely effective m part due to increased 
patient conq)Uance. AWiough >^plicant personally finds these ^o aforementioned 
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medications the most helpfid, Capoten (Captoptil), Lotensin (Benzq)ril), Prinivil 
(Lisinopril) are close, second tier medications. Theother ACE inhibit^s tend to be 
effective, but a third tier alternative drug. However, as a patient becomes mtolerant to the 
stronger ACE inhibitors,, these, second and third tier drugs m^y be very helpfiil in 
preventing and controlling the vasospasm wdthout developing 'intolerance to the 
medication. Similarly,.in less severe cases^these-are excellent- first line drugs. Calcixun 
channel blockers have been tried. In the most severe cases, Dynacirc (Isradapine) has 
been extremely effective. Adult (Nifedipine) in standard doses mdtime^d release dosages 
has been helpfiil but as a second line drug. Careoi (Nicard^ine), Nimotop (Nimodopine), 
Cardizem (DiltiazemX Norvasc (Amlodq)ine) have beoi less effective in reUeving the 
vasospasm or in allov^g a degree of vascular relaxation sufficient to a\low the patient to 
taper fi-om the medication over time, Sular (Nisold^ine) and PlendiL(^elodipine) appears 
to be sUghtly milder than Dynacirc (Isradapine) and has been effective in those that could 
not tolerate Dynacirc. VerapamiLin its many manifestations is only rarely used, due to its 
minimal direct effect on vasodilating the vasculature as documented by Transcranial 
Doppler or in its ability to affect the outcome of these disorders. Vascor (Bepridil) is just 
now being tried on some patients. Of course, the general comments concerning ACE 
inhibitors also apply to these medicines. Applicant's first line medicati(^ns may be too 
strong for the other physicians' patient populations if those practices don't tend to attract 
as severely impaired individuals. Thus^ the second and third tier medications may be 
better tolerated in less severely affected people, and similarly, as patients are able to taper 
fi'om medications, they may t^er into more mild medications from the^ same classes as 
previously were shown to be successfiil. Other Vasodilators that have not been previously 
discussed have also been tried Hydralazmais effective, but tend^to cause significant 
blood pressure changes in these patients. ' 

Interestingly though^ Hydralazine tends to inq)rove the morphology of the diastolic flow 
conq)onent dramatically, which, in view of Hydralazine's effect on arterioles, bolsters the 
perspective that the diastoUc phase of the Transcranial Doppler is a g^od mdicator of 
downstream runoff. Flolan (Epoprostenol) has not yet been tried, nor has IV Papaverine 
or Inocor (Amrinone), Reserpine has been extenavely used It can t^e very effective. It's 
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initial eflFect is parasympathomimetic. A later eflFect is synq)atholytic. Its role is that it 
may be very effectively usedas an a(^unctive drug especially when^patients have 
diflficulty tolerating stronger vasodilators. The dose which mitially is most eflFective of 
Reserpine frequently needs to be decreased dramatically (generally 50%) approximately 
5 6 weeks into therapy as the sympatholytic activities start to become significant. 

Antipsychotic agents iava also been used Several of Applicant'spat^ents who AppUcant 
will be reporting on later, were psychotic, and responded well to these medications and 
had significant vasospasm identified, on ultrasoundwhich in:^roved after the 
administration of medication. Of the antq)sychotic. Mellaril (Thioridizine) has not been 
1 0 eflFective. Thorazine Chlorpromaztne) has been moderately eflTectiv^^ Navane 

(Thiothixene) has been extremely effective, and Respiradol (Respiradone) has generally 
improvedthe patient^.synqitoms^ but hadno significant in^rovem^nt on ultrasound. It 
P has been less well-tolerated in comparison with Thorazine and Navane, interestmgly 

ffj enough, most of the patients who were placed on. Navane, didnot continue to require 

15 Navane two to three months after starting the medication, and were able to be weaned 



from that and had better response. to their other vasodilators. In gener^j, Navane was used 



as a first line drug in patients who had severe elevations of Transcranial Doppler Artery 



^ mean flow velocities. greater than 13. and we would generally e)q)e<?| 50% ur5)rovement 

in the Transcranial Doppler Artery Ultrasound within a half hour of administering 
20 Navane by liquid solution, The solution was made, by stirring 2 mg, of Navane in 4 ounces 
of water then administered orally. The patients were usually afterwards placed on 
vasodilators such as ace inhibitors^ and calcium channel blockers. 



Problems 



25 The approach used in. Applicant's clinical practice of over. Z,QOO patiej^ts, is the approach 
of using vasodilators to treat migraine headache, to cause improvement in closed head 
injiuy syn:q)toms^ andtatreat^vaso^asm from aay cause. This has als^ been effective in 
Attention Deficit Disorder (ADD) and multiple other disorders with cerebral ischemia or 
vasospasm as a component- A partial list of these-disorders includ<^ Vascular Seizures, 

30 Vertigo, Tinnitis, Post Subarachnoid Hemmorhage Vasospasm secondary to both 
aneurysm rupture or trauma., Stroke, reversal of a chronic strok| penumbra, autism, 
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depression, Post-Traumatic Stress Syndrome, autism, dyslexia, visual disturbances and 
blindness, Autisnv-Tourette's Syndrome^ Tics^^ Tremors. Ataxia am| multiple other 
neurocognitive, neuropsychiatric, and neurological disorders that have vasospasm and 
ischemia as a common aetiolo^^ systemic disorders witkdiflEuse^ vascular involvement. 
5 i.e. some types of Fibromyalgia and Prinz Metal Angina may also be treated with this 
approach. The approach. to treatment and results are essentially ideo^tical in these cases, 
with minor variations. i 



However, 10% of patients placed on antihypertensives will develop peripheral 
10 hypotension before the vasospasm is successfiilly treated. In those patients, Navane 

(Thiothixene) and other ant^^chotics of that^oiq),^ have been founj^ to be an extremely 
effective central vasodilator without causing peripheral blood pressure changes. These 
Q patients may do well on low dose Angiotensin Converting. Eiizyme lr^bitors. Calcium 

^ Channel Blockers. Alpha blockers and/or Nitrates with the use of Navane (Thiothixene) 

^ 15 and the other anti=A9p^chotics of thatgroup and have exi^ellent resolution of 
m vasospasm. ' 

m 

f 02747E14E5C 



m 



20 EXAMPLE 

Whip-Lash/Breast In^lants/Migraine 

Apphcant has a baseline practice consisting of mainly post-traumatic, closed-head 
injuries and post-traumatic migraine disorders of v^ch many have attention deficit 
disorders, (ADD). However, several years ago Applicant had a large number of patients 

25 who presented with ADD of whidi the^ origin of their problems v^as associated with 
sihcon breast in^lants (sihcon toxicity). What became evident in evaluating of these 
patients was that the neurop^chological tests^ conq)uterized EEG ani| Transcranial 
Artery Doppler resuhs were essentially identical. Another common characteristic in these 
patients was the waxing^and waning nature of at least some of their complaints. Those 

30 patients with Attention Deficit Disorder both post-traumatic and in particularly those 
patients with silicon breast inq)lant disease with MS-like syndrom^ would have normal 
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neurological examination one day and on another day the exam would be normal. This 
finding substantiated the patients' conq)laints f waxing and waning of symptoms and 
seemed to be related to the degree of physiological or psychological stress the patient 

experienced when being interviewed or tested. 

\ 

The degree of abnormahty of neurological exams would extend to the^ point of normal or 
abnormal Romberg and Tandem Gaits, reflex examinations and Babinski examinations in 
the same patient. Evoked potential test results varied firom normal to abnormal on 
different days and the testing was performed by the same examiners. 

In this same time firame^. a series of new medications were developed tp treat migraine 
headaches. As headache was a major complaint of many of these patients, AppUcant tried 
these medications out induding Jmitrex (Sumatr^)tan)^ IM Toradol (Ketoralac) and other 
medications under direct monitoring. As these patients tend to be intractable, it was not 
expected that any ofthese^ medications wouldhave dramatic results. Rather, it was 
e?q)ected that one or another set of medications might help point the way into using 
^ecific classes of medications oii approaches. Accordingly^ each of tjhese patients, 
eqxiivalent of a large number of patients, is monitored continuously across the day. The 
patients are hooked up with EEGs or Brain Stem Auditory Evoked Responses, or VEFs, 
or Transcranial Dopplers, and across the day would have many of the different short- 
acting medications tried-on thenrto see which would work and v^ch monitoring tool 
would be most effective in identifying the in^rovement. 

With reject to the different monitoring. tools^ some were~more.help£ul^than others. It was 
found that the EEG was not very sensitive. The Brain Stem Auditory Evoked Response 
and other evokedpotentialtests were vei^ insensitive tools for monib^ because of the 
length of time required to perform the test after short-acting medications were given m 
IM or sublingual or nasal ^ray administration route. The Transcram^ Doppler 
consistently appeared to give the best indication as to vAich medications would work, ff 
an ultrasound showed in^rovement^ the patient invariably also reported improvement in 
their clinical symptoms. These syn^toms included not only headache, ^ut also sensations 
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of confusion, balance disorder, abnormal Romberg or Tandem Gait or other neurological 
abnormalities. If tbe medications showed evidence of increasuig^ vasoconstriction on the 
doppler, the patients who had a headache, frequently reported in:q)rovement in the 
headache, but a worsening o£their confiisionaL state or aJworseoin^Qjf other neurological 
symptoms. Those patients were identified as having improvement on ultrasound with 
doppler also showed resolution of their headache^ but didnot show the deterioration in 
other neurological effects. 

This was conqjletefy une^qxected The^generaL^proach towards mi^^ and headache 
has always been that the headache represents a vasodilation and frequently a 
hyperperfixsion. state. The aura, of coiurse,. represents a vasoconstrictjjve phase. What our 
results seemed to suggest was that the doppler, which looks at essentially the area of 
blood vessels around the base o£the brain, was showing vasocon^riction. 
Vasoconstrictive medicines would reUeve the headache presumably through a similar 
mechanisto, as a vasoconstrictive-medication probably relieved coronap artery disease. It 
would reheve it by decreasing the vasodilation that occurs downstream! from the area we 
are able to directly insonate. Unfortunately, if cerehraLartery diseas^ is anything like 
coronary artery disease, that downstream dilation represents an atten5)t by the body to 
conq)ensate.and maintain perfiisLon to thus^^ecoming ischemic. 



In AppUcant's patient population,, all medications v^ch resulted in vai^oconstriction, 
reUeved the headache, but caused neurological deterioration. As the medication wore ofl^ 
as documented by the patient's cUnicaL ^ox^toms, sonography data, ^he patient's 
neurological abnormaUties improved. Similarly, those medicines which resulted in direct 
vasodilation, such as Hydralazine (^resohneX Nitroglycerin and otil^er medications all 
resulted in improvement in the patient's headache, but also resulted in improvement of 
any other neurological abnormalities including balance disorders, gait disorders, 
hemiparesis, abnormal Babinski's and abnormal reflexes. i 

Observations Noted Concerning Transcranial Dopplers 

A special word about Transcranial Doppler needs to be made. We foxmd that morphology 



USSN 09/841,546; Atty.DcK±et 003BUS; Customs Na26a30 



p.48 



of a Transcranial Doppler Artery Ultrasound is as in:q)ortant as mean flow velocities, in 
our patients^ as-they became more normaly-and-as their fixed deficits and 
neuropsychological abnormaUties resolved etc., the morphology of the wave form would 
be similar to that of an^intemal carotid artery tracing. We didnot-find j|hat there would be 
elevation of flow readings throughout diastole, as is more commonly published. It is 
important to identifythat the original normative data obtained in 1979, used for 
"Normals" patients with post-traumatic migraine disorders, "psychogenic seizures", and 
the intedctal migrahxe phase may not.be.^propriate_It-is-in^ortant to |iote that other labs 
which have done less extensive studies of normal versus non-normal, may have 

unknowingly used.many-patLentS-with a histoiy of migraines or-\^Mp^sh headaches. 

\ 

Some have not identified the close relationship between degree of vasospasm and clinical 
abnormaMes^This may be-due to less JengtLy monitori^ being carried 

out by those labs in comparison to our own. Equally, the trend clinical correlation is a 
general one. Remembering JiemoAynamics^ k is-in5)ortaat-to note-t^ if the blood vessel 
is constricted, patients do have a limited ability to condensate for the effects of that 
vasoconstriction^by dilating.dista% to.the constricted area. Patients not be abnormal 
clinically during the early stages of constriction of an artery. It is only once the 
downstream area-is na.kxngex able^to dilate^to.a degre&-enou^ a significant 

pressure gradient across the vasoconstricted area that the patient will develop symptoms. 
It is iny ortant to continue to monitor and.treat these patients imtil thfiL^onographic studies 
return to normal and beyond. Realizing that blood vessels constrict across the day in 
response to ^mopathetic nervous system variability^ physiological 
and psychological stress, mcluding the physiological stress of photic stimulation, driving 
etc. and thus to obtaia^aa ultrasound at one moment^must be correlated with the patient's 
clinical syn5)toms and any conq)laints of variabihty across the day. 

We also fiaxmd-that over timey^ chronicy imtreated patient studies firequjgntly falsely appear 
to normalize with a dropping of mean flow velocities. This occiu's as the body develops 
con^^gat^^^g ^ec^anisms tp r^li^vf^ thp 4grlip.mifl Thus morphology becomes extremely 
important in identifying those vAio have ongoing vasoconstrictive disorder intracranially. 
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The development of a pattern as time goes on is to have a blunted upstroke in the systolic 
portion. of theultrasoiuid^butwitk aiLOverall meanilow velaci^ of l^ss than 0.6 meters 
per second. That blxmting, which is also seen in disseminated vascular disease from any 
cause^is highly sxispiciou&^for severe vasospasticdisojrde^ EEG or 

5 standard EEG consistent with brain dysfimction or ischemia, and/or rieuropsych testing 
consistent willi variability- of cogaitive-injujy (eqjeciaUy wdlL;^uctuating cognitive 
deficits across several hours or days of testing) with ischemia is often helpfiil as a 
corroborating study. The&e are patients who should not. be treated initially with 
Nitroglycerin or other potent medications, but should first have other medications which 
10 are direct vasadilators^ixistituteiat low. doses and slowly advancei patient is able 
to tolerate it. This institution with alternative vasodilators, tends to decrease the incidence 
of a potentially dangerous nitric oxide sensitivity reaction. 

Q 

0 With respect to Nitroglycerin, what we have seen is several time courses of the effect of 

1 5 Nitroglycerin. Tha first is an acute eflfect whicLlasts between 15 and 4^ minutes. The 

method of administration being a patch, pill or subhngual spray determines the rapidity of 
absorption and distribution.-lLseems.to have a lingering-eflfe 2 to 3 

hours. Nitroglycerin then gets converted into a variety of subsidiary byproducts, all with 
some vasodilating properties^ EacL of these medications themseke^ can acciunulate in 
20 patients to toxic doses, and can cause a reactive cerebral vasoconstriction. Thus, it is 
easier to maintain patients oninteimittent low dose-Nitrogfy apphcations, then 
chronic apphcations of medication, as the clinical data and clinical response to the 
vasodilator challenge becomes confiised. With req)ect-to Nitric-Cbdde sensitivity, those 
patients in Appticant's clinical practice who have not been premedicated with a beta 
25 blocker,.m a^ha blocker or a direct A'asodilator such as a calcium ctjannel blocker or an 
ACE inhibitor, who are given their first dose of Nitric Oxide and developed acute 
erythema of the nose or Jace,. are having, a reactive.vasoconstriction, and distal 
vasodilation occurring at the same time. Those patients on Transcranial Doppler Artery 
Ukrasoimd willJiaveacxite. spasm of the arteries andacti^ and dilations 

30 may frequently be seen. Those patients may have a seizure or a stroke or a blackout spell. 
This problem can„ be immediately reversedwith lM Toradol(ketorala|^). Toradol in 90 to 
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120 mg IM doses causes acute vasodilation on ultrasound in most patients. In lower 
doses, the TranscraniaLDoppler Artery Ultrasounds gener^^ show significant 

changes, but the patient reports a symptomatic improvement. 

5 IV Toradolin 30 to 60 mg.doses does not cause any improvement on Transcranial 
Doppler Artery Ultrasound, and patients generally report a sensation of vertebrogenic 
syndrome with increase in-q)aciness,-Confusion,,worsening-head^ and worsening 
spasm Although I have not identified this directly, their clinical course is that of a 
development of a.vasocQnstricted_vertebral orbasilar artery syndrojme. This probably 
10 relates to a carrier drug in the I.V. Toradol solution. Without a change in formulation, 
AppUcant wouldjiot recomniend the L¥^ use of loradol-to^ acute and life 

threatening vasospasm or stroke. 



Multiple medications-over the last several years have now been tried J|br the vasodilators. 
15 A discussion of these will follow. It should be recognized, that AppKcant's patients tend 
to be the most severe^ cases.in oiu: area^ Accoidingly,.£Qt rne,-the.me<^^ that have 
been most effective have also been among the strongest. The less strong medication wiQ 
? undoubtedly be very helpM in less severe cases. In,all cases, as the vasospasm may be 

1^ subclinical or affecting portions of their cognitive abUities that they do not routinely use. 

20 patients can not be considered as reliablein ideatifying when.the vasospasm is resolved. 
Q Accordingly, ongoing monitoring of therapy with fiinctional tests such as EEG or 

■ Neuropsych testing^ and imaging tests like ultrasound are vital for evaluation of response 

to therapy. 

25 With respect-to Beta Blockers,^ Inderal (PropranololX Tenormin.(Ate^^ Lopressor 
(Metoprolol Tartrate) and Normodyne (Labetolol) have all been tried. None of these have 
been significantly effective at vasodibtion. However, . when^iisingj^^sodilator^^ patients 
will frequently notice waxing and waning of their effectiveness. This is especially 
noticeable inpatients who are beginning to be tapered.offtheir.medic^tions due to good 

30 responses, and thus cannot tolerate higher doses of medications of vasodilators, but still 
have residual v?<;nRpflRm In these patients Inderal has been Q^remely effective in 
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smoothing out the synq)athetic nervous system excitability that may be seen. The other 
medicatioiis have-not been^as effective^ althoughprobably are_u|efiil in blimting any 
acute response to Nitroglycerin administration from a hypersensitive Nitric Oxide 
re^onse, if the patient is prone^to such a response. 

AlphablocJcers havebeen_tried^Hytrin (Tenizosin) has not bee^ to be eflfective. 
Catapress (Clonidine) has been extremely effective. Minipress (Prazosin) has been 
significantly effective and frequently better tolerated in the.long^iTjm than Clonidine, 
although in Applicant's patients, it seems to treat the problem successfially enough to 
prevent the^mcqitoms^bxit not enougtto-alto of the vasospasm. 

Cardura (Doxazosin) has been a relatively mild medication. Aldomet (Methyldopa) has 
been usefiil in some patients^Reserpine has been an extremely effective medication, hi 
the short term, it is helpfiil due to the parasympathomimetic effect, vdiich tends to 
decrease the activity of the-Suii5)athetic nervous system. Later, its direct sympatholytic 
action is very effective. Frequently, a dose needs to be adjusted dovmward approxunately 
6-10 weeks after institution of therapy. It has even beeiLusefiil m treating migraine 
induced depression due to chronic vasospasm with or without headache in those patients 
who could not tolerate-othei-vasodilators^ Clonidine has alsa^een usefiil in these 
depressed patients who could not respond to other vasodilating medications. 

AGE inhiWtors-bave been^tried. With use of ACE mhibitors and concornitant 
administration of low dose Nitroglycerin, 1/lOth inch once a day to several times a day, 
most patients may be„eventualLy weaned fronrthe use of oral medications, although 
AppUcant do tend to maintain them on low dose Nitroglycerin in perpetuity. Other 
Angiotensin Converting^En^mie Inhibitors,, includii^ Altace 
(Ramipril), Lotensin (Benazepril), Monopril (Fosinopril), Prinivil (Lisinopril), Vasotech 
(Enalapril)^. andan. ACE inhibitor luve also been^t^ ACE inhibitors 

work the best due to its activity on the Nitric Oxide pathway. It is most effective at 
reversing the vasospasm_when used inxoiyunction^wi^ low dose nitrates. 

Calcium channel blockers have been tried^ The_mast eflEectLvej has been Dynacirc 
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(Isradapine). Much less effective have been, in descending order of effectiveness, 
Nifedqiine. Nimodopine, Plendil (Felodq)ine)^DilacQr Opiltiazem), Cardene 
(Nicardipine) and. Norvasc (Amlodopine) and finally, Verapamil. 



m 



4. 

'Mr 



5 Other agents that deserve special mention, include ToradoLJM in-dosps of 90- 1 20mg. In 
lower doses., this is not so effective. Unfortunately, due to the new FDA guideUnes. 
Applicant no longer use this medication in these doses^ Hydralazine is^effective, but tends 
to cause significant blood pressure changes in these patients. Interestingly though, 
Hydralazine tends to improve the-morpholo^- of the diastoUc flow ^orrqjonent 
10 dramatically which in view of Hydralazine's effect on arterioles, bolsters the perspective 
that the diastolic phase ofthe TranscranialDoppler is a good indicator of downstream 
runoff. 



Psychiatric agents ftequently have-vasoactive effiects^JProzac and other non- 
15 vasoconstricting medications are helpfiil. Those known to cause vasoconstriction tend to 
aggravate the spasm and neurological abnormalities. Antq)sychotic agents have also been 
1^ used. Several of Applicant's patients \\4io ^pUcanT will be reporting on later, were 

psychotic,^ and-responded weILto these inedication-S and had signifiijiant vasospasm 
identified on ultrasound which improved after the administration of medication. Ofthe 
20 antipsychotics^Navanne_(_Thiothixene) has been the most effective. Thorazine 
Q (Chlormromazine) has been moderately effective. Respiradol has generally improved the 

patient's symptoms,, but had no significant improvement on. ultrasoun^. It has been less 
well-tolerated in comparison with Thorazine and Navane. Interestingly enough, most of 
the patients who were placed on Navane,. did not continue to require l^avane two to three 
25 months after starting the medication, and were able to be weaned fi-om that and had better 
response to theit other vasodilators^ In generaV-Navane was usedas a first line drug in 
patients who had severe elevations of Transcranial Doppler Artery mean flow velocities 
greater than 1.3^ aniwe would generally expect 5 Q%.in5)rovemfint in the Transcranial 
Doppler Artery Ultrasound within a half hour of administering Navane.by Uquid solution. 
30 The solution. was made.by stirring„2mg_ofNavane iL4 ounces of w^ter then 

administered orally. The patients were usually afterwards placed on vasodilators such as 
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ACE inhibitors and Calcium channel blockers. Mellaril (Thioridazine) has had no 
significant effects. 

Of the Anti-epileptic drugSy including IMantin (Phenytoin)^Tegretol (Carbatnazepine) 
and Depakote (Valproate), none of the medications in therapeutic doses have changed the 
vasospasm^ buLall have in^roved in some patients the EEG abii|ormalities and their 
neurocognitive or neurological con^laints. 

Problems 

The approacLuseiin.^pUcant*& clinicalpracticeotover 2^000 pati^ts, is the approach 
of using vasodilators to treat migraine headache, to cause irrq)rovement in closed head 
injury symptoms,_andto treat disorders diverse and including. seizures, stroke, syncope, 
attention deficit disorder, vertigo, autism, depression, psychosis, transient global amnesia. 
Multiple Sclerosis and Multq)le Sclerosis like syndromCy^ but not limited to these 
disorders. 



However, q)prQxmiately L0% of patients placed oa antikyperten|Sives vvill develop 
perq)heral hypotension before the vasospasm is successfiiUy treated. These patients 
appear to have, an^increased peripheral vasodilation, to ceotralvasodi^ation in response to 
the medication. 



In these patients^ severaL^proaches may be used The pharmacologipl approach is to 
mix several medications of different classes at submaximal doses to achieve a synergistic 

response. Aa alternative approach_is to use medications such a^Torado^ or antipsychotic 

)•, 

medications that also dilate primarily the vascular bed of the Central Nervous System and 
not that ofthe perq)heraL M those patients, Navane and the ant^sychotic of that group, 
have been found to be an extremely effective central vasodilator without causing 
perq)heraL blood-pressure changes^Patients placedon^these agents ai^e fi-equently able to 
tolerate low dose ACE mhibitors. Calcium Channel agents, or other peripheral 
vasodilators widiout developingJbypotensiaaand-StiLhave exceUent^resol^^ of 
vasospasm The structural approach is to search for an underlying aggravating problem 



USSN 09/841^46;. Atty Docket. 003BUS;. Customer Nq:Z6820 



p.54 



afiFecting the syn:q)athetic nervous systent This is usually caused by an injured area of the 
body which may mclude joint injuries^ disk injuries^ nerve in^iries, etc. One of 
AppUcant*s patients developed severe neurocognitive problems and nexu*opsych 
abnormalities^ EEG problems^ and vasospasm^ from, a Carpal Tunnel Syndrome. The 
correction of that problem, or any other irritant to the Sytrq)athetic Nervous system by 
blocldng the irritant or removing^it^ may result in a decreasp in the autonomic 
hyperactivity, and an improved response to medication. A third approach is to 
sympathetically denervate the vasculature. This may be partially perfopied with Epidural 
Steroid Injections with or without anaesthetic, Facet or Perifacet blocks, Rhyzolysis, 
Stellate Ganglion Blocks and Neurolyses and sunilar procedures. In Applicant's practice, 
procedures oriented towards the innervation of the Carotid arteries tend to cause Anterior 
and Middle Cerebral artery rdaxatioiL This clinically resuhs ki increase 
concentration/memory and decreased mood/personahty problems and language problems 
and other frontal and tenq)orallobe disorders. Posterior drculation. ^enervation tends to 
decrease occipital headaches, and improve balance, vertigo, and visual complaints and 
have secondary cognitive effects (probabfy through perfijrating vessel contributions). 
Blocks tend to work for a dramatically shorter period of tune than do neurolysis 
procedures. 

Chiropractic procedures may be very helpfiil as may Biofeedback and (^ounseDing 
procedures to decrease the Autonomic hyperactivity. These techniques may also be usefiil 
a^uncts to treatment in the chronic patient. 

Stroke. VII 
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